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Certain features of this book seem to justify its appearance, at a time when there 
would hardly appear to be a crying need for another introductory psychology text. 

My intention in first planning this book, a good number of years ago, was to 
counter the tendency to make such introductory texts increasingly encyclopedic. I 
planned to employ two techniques to accomplish this admirable objective. First, the 
book was to be selective rather than exhaustive in its treatment of fundamental 
psychological problems. Second, it was to stress concepts and principles rather than 
accumulate a mass of fact and data. 

Looking now at the final product, I must admit that this objective has been only 
partially accomplished. In sheer size, the book has far exceeded my expectations. 
The sharp contrast with the typical encyclopedic text that I had anticipated did not 
materialize. Nevertheless, I think that there are some crucial differences, in 
emphasis and organization, between this book and others of comparable scope. For 
one technical point, approximately one fifth of this text consists of supplementary 
materials; if these are not included, the hoped-for size contrast does become 
apparent. More importantly, I believe that I have substantially achieved my 
primary objective of concentrating on problems and concepts rather than facts. And 
it is my strong conviction that in thys trading off attention to facts for attention to 
concepts the student is far more likely to engage in learning that will stick with him 
and transfer to future situations; he may even develop some lasting interests in 
psychological matters in the process. 

The focus of this book is on basic issues and problems, the procedures by which 
they can be attacked, and the general principles that have been or are being 
developed to deal with them. The major objective of the book is to give the reader 
sufficient information about these and related psychological issues so that he can 
form some of his own tentative judgments. Perhaps the reader will also be in a 
better position to evaluate other proposed solutions than if he memorizes a host of 
names and a mass of experimental results for examination purposes. 

This book is organized around three enduring problem areas: (1) the relationship 
of conscious experience to brain and behavior; (2) the relationship between heredity 
(nature) and learning (nurture) as determinants of behavior; and (3) the theoretical 
controversy over the roles of action (organism-induced) and reaction (environ- 
ment-elicited) as factors in behavior. A separate chapter, introducing each of the 
three major parts of the text, is devoted to each of these issues. 

The temerity of any single author in attempting to cover all the manifold subject 
matter of contemporary psychology may be questioned. For a book of this kind, 
with selective emphasis on problems and concepts, this question does not appear to 
me to be well taken. It requires no undue modesty for me to assume that I, or for 
that matter any reasonably well-trained professional psychologist, either already 
knows or can readily learn a sufficient amount about the major topics of psychology 
to provide an introduction to the subject. As suggested above, this text is designed 
to be such an introduction and not the kind of handbook for which the question 
would indeed have relevance. 

The core topics are covered in the seventeen chapters of the text proper. Certain 
additional information is provided in two sets of supplements (on research methods 
and applied problems) that can be selectively assigned by the instructor or read by 
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the student on his own. Several functions are served by this optional material. 
Some of the supplements provide fundamental background information of an 
essentially nonpsychological sort (e.g., the biological contributions of Darwin and 
Mendel, the nature of measurement and statistics); some provide methodological 
backgrounds more distinctly psychological in nature (e.g., opinion-poll methods, 
intelligence testing); some consist of more extended and in-depth treatment of 
major topics (e.g., learning, motivation, personality, problems of social interaction); 
and some are concerned with special topics of more than ordinary interest to the 
student (e.g., human love, psychosomatic illness, behavior disorders). 

In an effort to treat mainly the more significant problems of psychology, and not 
to distract the reader from these matters by continuous naming of (to him) 
relatively unimportant experimenters or writers and by describing empirical 
details, all the references to the work described are placed in a notes section at the 
end of each chapter (except for citations of direct quotations). These sections also 
contain a number of additional comments that might interest the potential psy- 
chology major but are not as likely to interest the typical reader, as well as some 
suggestions for further reading. Experiments are described in the text where 
appropriate in terms of their significance for problems. 

In each of the substantive chapters, beginning with Chapter 4, a section called a 
breather has been inserted to give the reader a place to pause. In addition to 
providing a brief diversion, the breather also serves as a convenient breaking point 
when the text is used with unit mastery systems of instruction. 

Completion of a task of the magnitude of an introductory text ina field as broad 
as psychology necessarily enlists the aid of a great number of people, only some of 
whom can be explicitly thanked. My thanks go to a large number of colleagues and 
students whose critical reading of selected parts of the manuscript have immeas- 
urably strengthened it: Lee Becker, Bruce Biddle, Sam Brown, Marion Bunch, June 
Chance, John Farbry, Donald Kausler, Robert Leeper, William Lichte, Marjorie 
Marlin, David McDonald, John Mueller, Jim Nelson, Steve Richards, Ernest 
Sears, Lottie Sears, and David Witter. Thanks are due Robert Daniel, Fred 
McKinney, and Mike Nawas for graciously providing useful background materials, 
and to Robert and Beatrice Gardner, Harry Harlow, David Premack, Duane 
Rumbaugh, and Fred Skinner for kindly supplying photographic materials. I am 
most grateful also to the hardworking students on whom drafts of these chapters 

were tried and whose frank critiques helped to remove much verbiage and simplify 
construction, and to River Ridgers Diana, Christine, Ellen, and James for their 
very helpful services through the last years of the preparation of the manuscript. 

I am deeply indebted to Charles Cole for his critical reading of the entire 
manuscript and his many constructive suggestions. I acknowledge also the vital 
assistance of two Macmillan Company editors in this project: Joseph Britt, who 
was instrumental in its initiation, and T. P. McConahay, who was instrumental in 
its completion and who contributed illuminating artwork as well as excellent 
editorial assistance. Finally, the largest debt of all is due Kathleen Marx for her 
unflagging efforts on all aspects of this work throughout the years of its develop- 
ment. 


Columbia, Mo. 1976 M. H. M. 
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INTRODUCTION TO 


This 1885 illustration, 
called the pictorial head, 
is from a popular health 
book of the period. It is 
particularly appropriate 
to use to begin our dis- 
cussion because it illus- 
trates a conceptualization 
of psychology that pre- 
vails even today. The art- 
ist has depicted twelve 
areas of human activity 
and represents these as 
the major products of the 
various “faculties” shown 
indelibly stamped upon 
the individual. Modern 
scientists still hold the 
study of psychology to be, 
in the broadest sense, the 
study of the organism’s 
activities and endeavors 
as manifestations of its 
biology and environment. 
Interspersed through- 
out this book we have 
used eighteenth- and 
nineteenth-century illus- 
trations. The intent is in 
part to entertain with 
their quaintness, but 
more importantly, to 
project a sense of conti- 
nuity of the human condi- 
tion. The objectives of 
psychology are the same 
today as they were in the 
past; the science em- 
ployed to further these 
objectives is of the pres- 
ent and future. 
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his introductory part attempts to lay the groundwork for the wide range 
of topics that follow in the main body of the book. The genera! nature 
of psychology is discussed in Chapter 1, and a brief description of 
the most psychologically relevant biological equipment of the orga- 
nism is given. 

The focus of the book is on psychology as a science, rather than on 
any of the alternative guises in which the same subject matter (briefly, 
subjective experience and behavior) may be viewed. Chapier 2 there- 
fore describes some of the fundamental characteristics of science. 
Much of this material will be familiar to many readers from previous 
course work or their general background. However, it is likely that 
additional review will do no harm. It is even conceivable tha’ the 
material presented here may correct earlier misconceptions as well as 
fill in gaps in background information. 

The systematic overview of psychology provided in Chapter 3 is 
designed to give the reader a fuller picture of the underlying forces that 
have shaped contemporary American psychology than is ordinarily 
offered in an introductory textbook. This material is provided on the 
assumption that supplying at least some knowledge of such funda- 
mental forces is a more important objective of the introductory course 
than merely adding to the store of facts on this or that topic. Moreover, 
some of the discussion will serve the function of setting the stage for 
the first chapter in Part Il, where the key problem of consciousness 
(subjective experience) is directly attacked. 


- The Discipline and 
the Individual 


In this chapter we deal with the ways 
that the individual interacts with his en- 
vironment. The nineteenth-century wood 
engraving shown here illustrates a then 
popular conception involving this theme. 
The aura surrounding the person has 
been called by a variety of names, 


to have profound effects on other indi- 
viduals and objects, and it was believed 
that impairments in a person’s nerve 
forces would often result in physical or 
mental disease. 


The Scope and 
Breadth of 


Psychology 


his introductory chapter provides a brief preview of the field of psy- 
chology, with special reference to the way in which it is perceived in 
the organization of the book. First, a selection of salient questions from 
the chapters that follow is presented to suggest the great breadth of 
psychology and to indicate some of the more enticing issues with 
which it deals. Psychology is identified in terms of its major concerns. 
These concerns are the behavior and the subjective experience of the 
organism. The study of psychology has two broad objectives: first, and 
of most immediate import to the typical student, an improved under- 
standing of one’s own feelings and behavior; second, and of greatest 
concern to the student interested in learning more about the scientific 
nature of psychology, a more objective appreciation of how these 
processes function in all organisms. 

The bulk of the chapter provides a brief but fundamental! look at the 
organism, with special reference to man and his environmental sens- 
ing and reacting systems. This basic biological information is provided 
at this point so that the reader will have a minimum amount of knowl- 
edge concerning the equipment that the organism has at its disposal | 
in its attempts to arrive at an optimal adjustment in a continuously 
changing and hostile environment. The nature of the structural unit in 4 
the nervous system, the neuron, and the major structural and func- 
tional divisions of the nervous system are described. The discussion 
includes a brief description of the primary functions of the brain as well 
as an outline of the salient features of the autonomic nervous system 
and the endocrine gland system, all of which are intimately involved in 
biologically equilibrating man with his environment. 

The chapter concludes with a categorization of primary and sec- 
ondary behavioral processes, and an indication of where these are 
treated in the book. 


The questions posed below are examples of the kinds of issues and problems about 
which the psychologist is concerned and which are treated in this book. The variety 
of questions should suggest the very wide range of topics with which contemporary 
psychology is concerned. Indeed, it is probably true that no other single scientific 
field spans so broad a spectrum of problem areas. This breadth is one reason for the 
difficulty psychologists have in agreeing on a single definition of psychology- 
(Location of text discussion is indicated by page numbers.) 


1. Under what conditions does one’s left hand /iterally not know what his right 
hand is doing? (P. 87.) 

$; Why does a mother often sleep through all sorts of loud sounds and normally 
distracting noises only to awaken to the much softer cry of her baby? (P. 144.) 

3. Which organism is able to smell as little as .00004 milligram of musk in l 
liter of air? (P. 130.) 


4. Why did some fighter pilots during the war wear goggles with red lenses 
at all times while on duty? (P. 115.) 

5. Why do so many psychologists fail to accept the inherited nature of differ- 
ences in intellectual ability among social classes and races as well as among 
individuals within one social class or race in spite of so much evidence of such 
differences? (P. 277.) 

6. How are bats able to locate insects in flight in total darkness? (P. 129.) 

7. If science is unable to explain how “mind” is generated by bodily processes, 
how can psychologists hope to understand mental functions and related 
behaviors? (P. 97.) 

8. Why are psychologists so generally unenthusiastic about the various claims 
for extrasensory perception (ESP) when they are presented in a normal 
scientific manner? (Pp. 175-176.) 

9. What objections are there to a fully controlled society of the sort that has been 
advocated by some,psychologists in which the overall objective is the happi- 
ness of all people? (P. 411.) 


\ As a science, psychology attempts to deal with these and other questions by 
applying the general methodology characteristic of all science. However, because 
psychology has a rather unique subject matter, it has become necessary to develop 
its own unique or individualistic methodological techniques. In other words, 
psychology has adapted the scientific procedures that it has inherited from older 
disciplines rather than merely transferring them all intact. Despite the fact that 
many of the older psychological techniques can still be usefully applied to study 
current problems, man’s behavior is a dynamic topic. Therefore, in order to deal 
adequately with its subject matter psychology also needs to develop some new 
methods and procedures. Misunderstanding on this mix of old and new meth- 
odology within psychology has troubled a large number of persons, both profes- 
sionals and laymen, and has encouraged criticism, much of it unfair, of the more 
orthodox branches of experimental psychology. 

Psychology has its nonscientific as well as its scientific aspects. In particular, 
those psychologists who have been influenced by the so-called humanistic move- 
ment in psychology appear to be little concerned with scientific methodology as a 
way of gaining understanding, or with the use of controlled observation and the 
collection of empirical data. This is because the primary motivation that inspires 
such movements is the serving of human interests. Humanistic psychologists 
therefore are prone to look with favor on whatever procedures seem to offer 
immediate help in solving human problems. Because they are less concerned with 
the purely intellectual process of discovery and confirmation, they are less inter- 
ested in the use of strictly scientific techniques. 

This book, however, is about psychology as a science and its bias is therefore 
experimental. Its objective is the development of understanding, that is, a con- 
ceptually clear appreciation of the problems, procedures, and principles of contem- 
porary psychology. It is necessary to keep this kind of objective assessment separate 
from one’s personal beliefs. Each of us tends to bring to any new study a host of 
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THE STUDY OF PSYCHOLOGY 


prior beliefs and attitudes, many of which prove to be inconsistent with the 
orthodox messages of authorities in the field. This situation is particularly acute in 
psychology because we all have enjoyed continuous opportunities to experience, to 
observe, and to speculate about behavior. For example, all of us at one time or 
another have no doubt speculated on the “dynamics” (motivation) of a friend’s 
behavior. Although it is necessary for each student to divest himself of enough of 
these prior speculations and belief systems to permit some genuine learning of new 
ideas, a diversity of opinion on any topic is to be encouraged. Fresh points of view 
are especially necessary in a fast-growing field such as psychology. It is anticipated 
that the student’s willingness to entertain alternative conceptual systems will 
facilitate that understanding of scientific psychology which is the primary goal of 
the book. 


DEFINITION: IDENTIFICATION 


The problem of defining a science, or any other subject matter, is one that 
plagues instructors as well as textbook writers. The problem is aggravated when 
tendencies toward rigidity in thinking demand too much precision in such defini- 
tions. Here no attempt to define the subject matter will be made in any systematic 
way. Rather, we will attempt to identify the nature of psychology as it has 
developed and is developing. The important distinction is that this kind of 
description follows actual usage—describes what it is that psychologists are 
investigating—rather than delineates what they should be or might be studying. It 
is, in a sense, a “definition” of psychology in terms of the activities of which it is 
composed. 


Two Subject Matters: Experience and Behavior 

Identification of the nature of psychology reveals at once the existence of two 
great arrays of subject matter. One of these is centered around the subjective 
experience of man—his thoughts, perceptions, feelings, and the like. Analysis of 
such mental phenomena was the initial objective of psychology as it split off from 
philosophy. The other central concern, a more contemporary one, is the behavior of 
organisms, lower animals as well as man. 

Investigation of one’s mental phenomena or private experiences is difficult 
because they are essentially covert, hidden to outside observers. Overt behavior, 0n 
the other hand, is directly observable by an outside observer and so can be more 
readily, and more objectively, studied. 

The relationship between these two seemingly disparate subject matters has long 
been a major problem within psychology (cf., for example, Chapter 4). 

IDENTIFICATION BY VARIABLES. Examined more closely, the field of psychology 
may be identified, like any other science, in terms of the variables, various aspects 
of behavior, it measures. This criterion is the most accurate means of differentiat- 
ing the various sciences. For example, the chemist typically measures properties © 
substances, such as their acidity-alkalinity; the physicist typically measures son 
what different kinds of properties of objects, such as the pressure of a gas as it 18 


enveloped within a membrane and subjected to temperature variations; the phy- 
siologist typically measures still other properties of the functioning of specific 
organ systems within an organism, such as variations within the red-cell count of 
the blood; and the psychologist typically measures some aspect of the behavior of 
the whole organism. He may be concerned with such large-scale (molar) and 
complex behaviors as speech or written discourse, each sample of which may reflect 
the operation of a host of diverse variables. On the other hand, he may be 
concerned with such simple and seemingly uncomplicated behaviors as the reflexive 
approach response of an insect to a light stimulus. He may infer subjective 
experience in others on the basis of their behavior, and of course can always 
directly observe his own subjective experience. 

Useful as this kind of differentiation may be as a means of approximately 
locating psychology within the spectrum of science, it is at the same time quite 
clear that no hard-and-fast lines can be drawn to separate the field from all others. 
Just as physics and chemistry share a common and often ambiguous border area, so 
psychology merges imperceptibly into such neighboring disciplines as physiology, 
on the one hand, and sociology, on the other hand. As a matter of fact, it is in just 
such borderline areas that many of the more interesting problems lie and the more 
productive investigations proceed—for example, historically, the emergence of 
such major fields as biochemistry, physical chemistry, physiological psychology, 
and social psychology. Each of these has resulted from the combination of fields 
that were formerly adjacent but more or less separated. There are many contempo- 
rary cases of similarly fruitful joint ventures that are now actively in the process of 
“spinning off” new areas of inquiry. Two recent illustrations are the application of 
genetics to psychology and the utilization of computer functions as a means of 
studying human problem-solving behavior. All such changes reflect the progress of 
science. Boundaries between areas are arbitrarily established, from ignorance, or 
convenience, or simply by historical accident. We need to underscore the fact that 
nature knows no such boundaries, or artificial divisions of knowledge, even though 
they have traditionally been used to separate scientific disciplines and, perhaps with 
even less justification, college and university departments. 

The science of psychology has concentrated mainly on behavior, but conscious- 
ness, subjective experience, has always hovered in the background. Psychology has 
therefore been a notorious and in some ways unique straddler of subject matters. 
Straddling follows also from the nature of the relationships among behavior and its 
determining conditions. The behavior of organisms is the complex product of an 
immense number of factors. Psychology is both a biological and a social science for 
the simple and unassailable reason that behavior is determined by both biological 
and social variables. Individual psychologists, or even subfields within psychology, 
do of course often lean one way more than the other. But at least for human 
psychology this kind of leaning can be permitted only to a limited extent. Willful 
disregard or ignorance of either aspect can be disastrous. No account of man’s 
behavior that aspires to be complete can afford to neglect either one of these two 
major influences. 

DIVERSITY OF PsycHOLOGY. A more concrete idea of the diversity and scope of 
the field of psychology can be gleaned from the organization of the Psychological 
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Abstracts, the monthly publication that attempts to keep up with the world’s 


THE STUDY OF PSYCHOLOGY 


literature in psychology. The table of contents from a recent issue of that periodical 
is reproduced below. This outline provides merely the skeleton within which 


over 40,000 professional psychologists are now actively engaged in research, in 
teaching, and in application of psychological principles to everyday problems. 
More than 20,000 separate published items are abstracted each year. In the chapters 
that follow this broad outline will be filled in with the concrete problems as selected 
instances of these manifold activities are described. 


Table of Contents from 
Psychological Abstracts, February, 1975 


GENERAL 
PSYCHOMETRICS AND STATISTICS 
Test Construction & Validation 
Mathematical Models & Statistics 
PERCEPTION AND MOTOR PERFORMANCE 
Perceptual Processes 
Auditory Perception 
Visual Perception 
Motor Processes & Performance 
COGNITIVE PROCESSES AND MOTIVATION 
Learning & Thinking & Conditioning 
Attention & Memory 
Motivation & Emotion 
NEUROLOGY AND PHYSIOLOGY 
Neuroanatomy & Electrophysiology 
Physiological Processes 
Genetics 
PSYCHOPHARMACOLOGY AND PHYSIOLOGICAL INTERVENTION 
Brain & Electrical Stimulation & Lesions 
Drug Effects 
ANIMAL PSYCHOLOGY 
Learning & Motivation 
Social & Sexual Behavior 
Sensory Processes 
DEVELOPMENTAL PSYCHOLOGY 
Cognitive & Physical Development 
Emotional & Personality Development 
Social Behavior & Family Relations 
Adult Development & Aging 
CULTURAL INFLUENCES AND SOCIAL ISSUES 
Culture & Ethnology & Race Relations & Religion 
Social Issues & Social Processes 
SOCIAL BEHAVIOR AND INTERPERSONAL PROCESSES 
Group Dynamics & Interpersonal Processes 
Socal Perception & Motivation & Attitudes 


COMMUNICATION AND LANGUAGE 
PERSONALITY 
PROFESSIONAL PERSONNEL 
PHYSICAL AND PSYCHOLOGICAL DISORDERS 
Mental Disorders 
Behavior Disorders 
Learning Disorders & Mental Retardation 
Speech Disorders 
Physical & Toxic Disorders 
TREATMENT AND PREVENTION 
Psychotherapy & Psychotherapeutic Processes 
Drug Therapy & Drug Rehabilitation 
Behavior & Group Therapy 
Psychoanalysis 4 
Counseling & Community Mental Health & Crisis 
Intervention 
Physical Treatment 
Social Casework & Rehabilitation 
Hospital Programs & Hospitalization & 
Institutionalization 
EDUCATIONAL PSYCHOLOGY 
School Administration & Educational Processes 
Curriculum Development & Teaching Methods 
Academic Learning & Adjustment & Achievement 
Special Education 
Counseling & Measurement 
APPLIED PSYCHOLOGY ; 
Occupational Guidance & Personnel Selection & 
Training 
Job Performance & Satisfaction 
Management & Leadership 
Organizational Structure & Climate 
Human Factors Engineering & Safety 


WHY STUDY PSYCHOLOGY? 


Before proceeding to the subject matter of psychology, more attention needs to 
be paid to one fundamental issue that will continue to divert the student’s attention 
from other problems if not placed in a proper perspective from the outset. This 
issue concerns the reasons for the study of psychology. 

There are two fundamental reasons for anyone to study psychology: (1) a 
personal self-help interest, and the hope that one will gain from the study new 
insights into his own personality and so improve his adjustment to and his 
satisfactions from life; and (2) a general intellectual interest, with respect to the 
improvement of one’s understanding of how psychology functions as a science, 
what it can tell us about man and animals, and how it can contribute to solving 
social as well as personal problems. 

Both of these objectives are quite legitimate. I hope that each of them will be at 
least partially achieved by reading this book and taking a formal course in psychol- 
ogy. Nevertheless, there are certain serious roadblocks in this process, and it is best 
that they be honestly posed by the writer and squarely faced by the reader. 

Fundamental problems arise with regard both to the first objective (personal 
improvement itself) and to its relationship to the second objective (general under- 
standing). Unfortunately, the study of psychology bestows no magic wand with 
which personal difficulties can be mysteriously waved away. Most behavioral 
difficulties are too deeply ingrained to be easily eliminated, even with the strongest 
of motivation. It is true that gaining insight into one’s difficulties, and learning that 
they are shared by other people, can be an important first step in the right direction. 
But psychology should not be oversold, and the student should be warned not to 
expect miracles: 

Psychologists seem to operate under a handicap that may not affect other 
professionally trained persons. Should a psychologist be any better than anyone 
else in managing people? Certainly many people expect him to be—for example, 
with respect to the rearing of his own children! But look at a similar situation in 
some other fields. Take chemistry, for example. Should a professionally trained 
chemist be expected to be, say, a better cook than anyone else merely because he 
might be able to explain some of the chemical processes involved in preparing 
foods? Hardly. The reason that a chemist is not likely to be any better or any worse 
than anyone else as a cook is that expertise in cooking requires more than a simple 
intellectual understanding of chemistry. It requires experience and/or training in 
cooking itself. Similarly, the psychologist whose field is behavior need not be 
expected to be able to apply behavioral principles unless he is specifically trained 
and experienced to do so. 

There is another subtle difficulty produced by the relationship between the two 
objectives in the study of psychology. The stronger one’s motivation is for personal 
improvement, or some other particular relevant application from psychology, the 
more this motivation is likely to interfere with his gaining a general understanding 
of the field. In part this is because thinking and performance are more likely to be 
hindered than helped by strong emotional arousal of the sort that is typically, if not 
necessarily, associated with the consideration by an individual of his own problems. 
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For the same reason, it may be noted, a surgeon does not operate on members of 
his own family. 

Apart from this kind of interference, there is the problem of maintaining the 
student’s interest in introducing and discussing fundamental scientific materials. 
Many of these are intrinsically uninteresting to the typical student, and few have 
much direct applicability to real-life problems. Some such material is presented in 
these three introductory chapters. Nevertheless, many students recognize the 
necessity of learning basic methodological procedures and new vocabulary, as well 
as factual and theoretical propositions of various sorts. As one student aptly put it 
in a written critique of a draft of these chapters, “I am looking forward to the end 
of basic concepts. They tend to be dull, although deep down I know they are 
necessary to prepare for a good foundation.” 

The dilemma faced by the author of an introductory psychology textbook is thus 
to be able to take advantage of the high interest and enthusiasm that students bring 
to the study of psychology and at the same time present the subject in a reasonably 
sound scientific manner. On the assumption that in this case to forewarn is to 
disarm, these comments are intended to encourage the reader to regard psychology 
in the same manner as he would any other science and not to allow a preoccupation 
with the more intrinsically interesting aspects of the subject to blunt his overall 
appreciation of its scientific aspects, 

Excessive concern with personal insights as a consequence of the study of 
psychology is doubly unfortunate: first, it reduces one’s achievement of the general 
understanding itself, and second, it is likely to reduce his chances of personal 
improvement. This latter point is certainly arguable, but it does seem that one’s 
personal insights are more likely to be substantial and to persist and be effective in 
personal improvement if they are based on a solid base of general understanding 
than if they are centered too narrowly on one’s immediate problems. 

Our discussion to this point has concerned every student of introductory psy- 
chology regardless of his occupational objective. A third, less general, purpose of 
studying psychology is to prepare for a career either in psychology itself or in some 
related field. It is expected that this book will provide sufficient basic material to 
help such students gain a sound foundation from which further study can proceed. 
However, the book has been prepared primarily for the general student, who may 
or may not take additional formal course work in psychology. It is intended to 
provide all readers with sufficient background to gain a good picture of what 
scientific psychology is all about. 


The focus in psychology is on the individual organism and its adjustment. An 
organism is a living entity, plant or animal, that is composed of interrelated and 
interdependent organ systems, each with a different function but sharing the 
common task of the maintenance of the integrity of the organism. Generally we are 
more interested in the higher, mammalian forms, and most of all of course in the 
human being. But before we can begin to appreciate the full complexity of man’s 
adjustment to his environment we need to know something about the equipment 


with which he must make these adjustments. As part of the present preview of the 
field of psychology, therefore, we take a very broad overview of the main resources 
that enable man to adjust to the stresses and strains that confront him as an 
organism required to make a continuous adjustment to the environment. 


THE ENVIRONMENT 


The external environment consists of the sum of all factors and forces existing 
outside the body of the organism that exert an influence on the organism. Quite 
obviously the list of such factors is voluminous. Everything from the quantity of 
oxygen in the air we breathe to the temperature of the room and the level of noise 
therein must be included. Included also as a part of the external environment is the 
constant onslaught upon the organism by bacterial and viral agents as well as the 
wide variety of physical and chemical compounds introduced by way of the 
organism’s alimentary system. 

Although not as readily apparent, each organ system within the organism (and 
indeed each cell within an organ) exerts its influence upon the whole organism. 
Profound effects upon the animal may be produced by relatively minor changes in 
the functions of the cardiovascular system or the gastrointestinal system, for 
example. These organ systems may be thought of as the internal environment. 

Like all other organisms, man must make a more or less continuous adjustment 
to both internal and external environmental changes. Figures 1-1 and 1-2 illustrate 
the organism’s link with its environments. 

‘Two broad types of adjustment to environmental change occur in the organism: 
biological adjustment and behavioral adjustment. Biological adjustment occupies a 
good percentage of the organism’s total time and effort, but for the most part a 
discussion of the biological adjustive responses of an organism falls outside the 
scope of this book. 

Just as the internal physiological functions need to be maintained continuously, 
adjustments in overt behavior are also required on almost as continuous a basis. 
Most of these adjustments, physiological as well as behavioral, consist of relatively 
small and routinized changes, but occasionally substantial threats or challenges 
occur and more radical behavioral as well as physiological adjustments are re- 


quired. 


BEHAVIORAL ADJUSTMENT 


As conventionally seen, there are three major sets of structures involved in 
behavioral adjustment. Stimulation, from within as well as outside the organism, is 
detected by means of the sensory system. Experiencing these stimuli, storing the 
information for future use, and integrating the information within the totality of 
other mental experiences as well as the various behaviors exhibited is the function 
of the nervous system. The behaviors themselves, and other forms of reactivity, are 
made possible by effectors, for the most part either muscles or glands. 


13 


THE DISCIPLINE AND 
THE INDIVIDUAL 


14 


1-1 The organism monitors changes in 
the external environment by way of the clas- 
sical five senses: taste, touch, hearing, sight, 
and smell. The sensing of these changes in 
the environment, as well as the organism’s 
adjusting response, be it biological or be- 
havioral, is mediated by the nervous system. 


Under normal conditions man’s behavior, like his experience, is integrated. The 
organism typically focuses attention on one kind of experience at a time (e.g. 
reading a book or listening to music) and his responses are similarly channeled into 
a single main type of action (e.g., baking a cake or tossing a basketball). Under 
conditions of extreme stress, fragmentation of both experience and behavior can 
occur, and may become chronic in the case of serious behavior disorder. Thus, for 
example, a normal person under conditions of emotional stress or intense concen- 
tration may show some disorganization in his behavior, such as failing to hear 
questions directed at him. The psychotic or seriously disturbed person, to take a 
much more extreme example, characteristically shows fragmented behavior, ap- 
pearing to live in a world of his own making and only upon occasion reacting 
“normally” to social stimulation. The organism is usually able to select relevant 
stimulation from the host of environmental changes that are impinging upon his 
sense organs (partly by means of exquisitely tuned filtering mechanisms in the 


1-2 The organism monitors changes in 
tho internal environment by means of tem- 
persture, chemical, and pressure-sensitive 
sensors located at various points within the 
\ovascular, respiratory, gastrointestinal, 
ar genitourinary systems of the body. 

Cr again, the nervous system is the me- 
die) og system for both the sensing and 
ačiustive responses of the organism. 


Light-sensitive sensors in the eyes 


Chemical-sensitive sensors 
in the tongue, mouth, and nose 


Temperature- and pressure-sensitive 
sensors in the skin and ears 


nervous system) and to coordinate his overt responding so as to achieve effective 


performance. 


We will discuss the sensory system and many of the particulars of the effectors 
much more fully at later points in this text. At this time we are concerned only with 
providing a broad, general description of the mechanisms within the nervous 
system and with giving some indication of how the process of selecting and 
integrating stimuli and storing and retrieving information is achieved. 


THE REFLEX ARC 


Psychologists, like physiologists, have characteristically used the concept of the 
reflex arc as a convenient simplification in their description of organismic adjust- 
ment. If not taken too literally, the reflex-arc concept has value in pointing up the 
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fundamental kinds of structures and functions that are necessarily involved in 
organismic adjustment. Environmental energy changes are conceived as stimuli, 
and the organism’s reactions to them as responses. According to the reflex-are 
concept, there exists a chain of reactivity from the stimulus to the response. Figure 
1-3 illustrates the concept. There are five parts of the chain: sense organs, sensory 
nerve fibers, connecting nerve fibers, motor nerve fibers, and effectors. In this 
general scheme, the stimulus is detected by an appropriate sense organ, which 
passes information concerning it on by means of the sensory nerve fibers to 
connecting or association nerve fibers; these in turn are in contact with motor nerve 
fibers that directly activate effectors, the muscles and/or glands, by means of which 
the response is made. 

The reflex-arc concept has long been recognized as of limited applicability to the 
behaviors of the higher, more complex organisms. Even when the simplest reflexes 
in the simplest animals are involved, there are many interrelated nerve fibers 
activated by a stimulus event. Moreover, both sense organs and effectors are 
complex structures. In higher organisms a great variety of neural activities inter- 
vene between stimulus and response—again, even in the simpler types of behav- 
ior—so that a literal interpretation of adjustment in terms of the reflex-arc concept 
is deceptive. The nervous system is now known to consist of a vast array of 
complexly organized systems and to take a much more active initiating and 
organizing role than was once believed. 

Sensory Functions. The functional part of a sense organ is called the receptor. 
Each receptor is sensitive to a particular type of energy change, such as the 
electromagnetic waves (visible light) that serve as stimuli for seeing or the waves of 
mechanical pressure in the air (audible sound) that are the stimuli for hearing. The 
essential function in all cases is the transducing, or converting, of the environmental 
energies detected by the receptors into nervous impulses. The various forms of 
sensory function, called sensory modalities, are discussed in detail in Chapter 5. 

ASSOCIATION FUNCTIONS. The three types of association or connecting functions 
attributed to the nervous system in the reflex-arc scheme are accomplished by three 
types of nerve fibers, or neurons. Afferent fibers carry information from the sense 


1-3 A diagram of 
the reflex arc. (See 
text for details.) 


Sensory Nerve Fiber 


(Afferent) 
ENVIRONMENT 


Motor Nerve Fiber 


(Efferent) 


organ toward the central nervous system. Within the central nervous system there 
are a variety of connecting fibers, intricately associated in clusters, which not only tie 
the afferent to the efferent fibers but also mediate most of the higher mental 
processes. Efferent fibers carry information in the form of nerve impulses from the 
central nervous system to the effectors. 

RESPONSE Functions. All overt responses are made by muscles or glands. The 
muscles of higher organisms are of two types. Skeletal muscles, striated (striped) in 
appearance, are attached to various parts of the skeleton and are the means by 
which voluntary actions are taken. Smooth muscles, activating the inner organs 
(viscera), are mainly involved in physiological maintenance (vegetative) functions, 
such as digestion and respiration, which are involuntary. 


THE NERVOUS SYSTEM: ANATOMY AND PHYSIOLOGY 


Rudimentary information about the nervous system of man and all the higher 
mammalian forms can be presented in terms of the structure and function of the 
basic cellular unit in the system, the neuron, and of the major parts, central and 
peripheral, of the system considered as a whole. 


The Neuron 

The neuron is a cell that is specialized to accept, pass on, and transmit the special 
kind of electrochemical energy called the nerve impulse. Anatomically, all neurons 
consist of three parts, a central cell body and two elongated connective parts 
(fibers), one extending one way and the other the opposite way from the cell body. 
Figure 1-4 depicts a typical neuron with its constituent parts. 

The cell body contains the nucleus, which controls both the development and the 
continued metabolic (vital) functions of the cell; if it is detached from the other 
parts they die, Each neuron has multiple dendrites and a single axon. Dendrites are 
the short, branched, receiving ends of the neuron; they are connected either to the 
receptor cells of a sense organ (afferent fiber) or other neurons (connecting fiber). 
The axon is the very long extension of the neuron; as the transmitting end of the 
cell it is attached to either an effector (motor fiber, for muscle attachment) or other 
neurons (connecting fiber). 

Varying numbers of nerve fibers run together in the form of a nerve or nerve 
tract. The cell bodies of the separate fibers are typically clustered together in 
centers, When these are within the nervous system they are called nuclei; when in 
other parts of the body, they are called ganglia. 


Transmission of the Nerve Impulse 

The nerve impulse itself is a wave of electrochemical energy that when measured 
with the proper equipment is recorded as a wave of negative electricity. This 
change in voltage that occurs as the nerve fiber transmits an impulse can be 
detected by means of a microelectrode (approximately one-millionth of a meter in 
diameter) implanted in the nerve fiber and connected to a voltmeter recorder. This 
change in electrical potential that accompanies nervous discharge by a fiber 
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1-4 Diagram of a motor neuron 
from the ventral gray area of the 
spinal cord. To coordinate this with 
Figure 1-3, consider the neuron to 
reside in the efferent side of the 
reflex arc. Many such neurons to- 
gether make up the motor nerve 
fiber 


18 produces a “spike” in the recording, as shown in Figure 1-5. The electrical record 
THE STUDY OF PSYCHOLOGY itself is called an action potential. 

Each neuron is surrounded by a cell membrane, the inside of which is normally 
electrically negative with relation to the outside because of the presence in the 
intercellular fluid of a high quantity of positively charged sodium ions. The passage 
of a nerve impulse past the point at which the microelectrode is implanted is then 
marked by a sharp swing in the needle of a voltmeter recorder, which results in the 
spike or action potential recording marking this momentary change in potential. 
The entire process lasts usually less than one millisecond. 

The actual mechanism by which this voltage potential (nerve impulse) is 
propagated along a nerve fiber is not completely understood. However, it is known 
that the movement of the nerve impulse along the fiber is accompanied by a change 
in the status of the cell membrane. The cell membrane suddenly “allows” a rapid 
influx of positively charged sodium ions from the intercellular fluid into the interior 
of the nerve fiber. This process is represented by the steep upward spike of the 


Microelectrode 
Inside Nerve Fiber 


1-5 (a) Method for measuring and recor: 
Voltmeter ing of the action potential in a nerve fiber. (>) 
The recording or action potential. 


Microelectrode 
Outside Nerve Fiber 


(a) 


action potential. This sodium influx is immediately followed by the movement of 
positively charged potassium ions outward from the fiber, resulting in the down- 
ward slope in the action potential. Typically, this precipitous flux of potassium ions 
carries the membrane potential well past the resting level. A reversal of the sodium 
and potassium movement and return to the resting potential level indicate a 
restoration in the membrane’s integrity. 

Immediately after the spike of the action potential, the nerve fiber is insensitive 
to further stimulation for a brief period of time. This period, called the refractory 
period, is important because it imposes a limit on the frequency of nerve impulses 
that can be transmitted along the fiber, and hence limits the role of temporal 
summation. 

‘The speed of the nerve impulse varies markedly, in accordance with the size of 
the conducting fiber. The range is from approximately 1 meter per second for very 
small fibers to 100 times or more that rate for very large fibers. 


The Synapse 

The connection between neurons is called the synapse. Much experimental and 
theoretical attention has been paid the synapse on the assumption that very 
important functions (e.g., learning) are somehow determined by it. However, only 
a few very important conclusions regarding the synapse can be asserted with 
reasonable confidence. It is definitely a traffic control device. Nerve impulses can be 
shown to proceed either way in the nerve fiber but can cross a synapse only from 
axon to dendrite; that is, there is one-way conduction across the synapse. The width 
of this space is only about 500000 Centimeter. Certain chemical transmitters (e.g., 
acetylocholine) are passed between neurons at the synapse and mediate the trans- 
fer of nerve impulses. The action in the synapse is inhibited by other chemicals, 
such as acetylcholinsterase, that deactivate the chemical transmitters, 

Recent experimentation has indicated that there are two fundamentally different 
types of synapses, one excitatory (facilitating impulses) and the other inhibitory 
(suppressing impulses) in function. Because any one neuron is likely to have 
both excitatory and inhibitory connections, its rate of discharge and consequently 
its contribution to summation function can be influenced by various other parts 
of the nervous system. In its own integrating of such positive and negative fac- 
tors it also contributes to the remarkable way the nervous system is able to gen- 
erate patterned responses of graded intensity to a great variety of complex 
stimuli. As the ever-increasing sophistication of microelectrical techniques pro- 
duces more knowledge of synaptic functions we can expect to obtain a more 
adequate factual basis for our theories of behavioral functions. 


CENTRAL NERVOUS SYSTEM 


It has been estimated that the many varied structures of the human central 
nervous system are comprised of a total of about 10 billion neurons. The two 
main structures are the brain and the spinal cord, as shown in Figure 1-6, along 
with the spinal nerves of the peripheral nervous system. 
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1-6 Diagram ittustrating the 
brain, spinal cord, and spinal nerves. 
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The Brain 

The human brain is a massive network of neurons. It is a large handful of a 
jellylike substance weighing about 3 pounds. Approximately 70 per cent of its 
surface is hidden in deep fissures (convolutions). The elaboration of this organ 
through primate evolution seems to be responsible for the spectacular ability of 
man to learn new ways of behaving. To explain this advantage, we must look 
to the nature of the internal system of communications mediated by the human 
nervous system. The superiority of the human brain appears to be largely a 
function of the amount and the organization of this complex network of nerve 
fibers rather than of any qualitative differences in the neural material itself. The 

sheer number of possible interconnections in a human brain is well beyond the 
capacity of the imagination to comprehend. Some nerve cells are connected to 
as many as 60,000 other nerve cells. With the total of about 10 billion neurons, 
each with multiple relationships throughout the nervous system, an enormous 
number of potential routes exist for the impulses generated by any particular 
stimulus. It has been estimated that there is a total of around 500 trillion neu- 
ronal connections available for the transmission of information. This simple 
fact alone permits the establishment of an immense number of complex behav- 
ioral repertoires. Because of his brain, man is probably the least stereotyped of 
all living things. 

s For gross anatomical discussion it is convenient to divide the adult human brain 
into three major parts: the midbrain, the hindbrain, and the forebrain. These 
structures develop early in the embryonic period. Figure 1-7 shows an overview of 
the brain. Most of what appears from such an external view is part of the cerebrum; 
this is the great mass of nervous tissue that lies to the front of the brain and is the 
major part of the forebrain. Other important structures in the forebrain are the 
thalamus and the limbic system, which because of their interior location are not 
shown in the figure. The function of these structures is described in later sections of 
this chapter. 

The midbrain mainly consists of a diffuse bundle of nerve tracts, usually referred 
to as the reticular activating system (RAS). The RAS is perhaps the most important 
filtering device in the brain. It serves as a kind of “gatekeeper” for incoming 
stimuli, thereby controlling attention, arousal, alertness, and quite possibly even 
consciousness itself. The relaying of sensory impulses to the higher brain centers in 
the cerebral cortex is influenced by the tracts in that part of the RAS called the 
ascending reticular activating system (ARAS). Because efferent impulses are also 
sent back to the RAS from the cerebral cortex, the other part of the RAS, which has 
the function of monitoring these messages, is called the descending reticular 
activating system. Again, because of its interior location, the RAS is not shown in 
the figure. 

The hindbrain consists of the cerebellum, the medulla, and the pons, all shown in 
Figure 1-7. Anatomically, the cerebellum is similar to the cerebrum, with an 
exterior (cortex) of gray matter and an interior of white matter; the white appear- 
ance is derived from the myelin sheaths that characteristically cover the axons. The 

cerebellum is the main brain center for control of motor activities, as well as body 
balance and posture. It is served by the pons, which is a kind of relay station 


1-7 Lateral view of the brain. ae DA 
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between the cerebellum and the cerebrum. The medulla, which merges into the 
spinal cord, contains centers for control of vital functions like breathing and 
heartbeat as well as for relay of sensory impulses on their way to the higher brain 
centers, 

The forebrain consists of several functional regions. The thalamus functions in 
part as a relay (“way”) station. The sensory nerve tracts that have thalamic centers 
generally provide specific service to one or another of the sensory systems (e.g., 
Vision, via the lateral geniculate body), in contrast to the more diffuse action of the 
ARAS. The limbic system is a complex structure with a variety of nerve tracts and 
centers. Many of these have close relationships with significant behavioral proc- 
esses, mainly of a motivational and emotional nature. Prominent in this respect are 
the hypothalamus, the hippocampus, and the septal area. 

Although the full story cannot be told here, some idea of the remarkable 
Properties that have been revealed by recent research on the limbic system can be 
suggested. Experimental destruction of a small part of the hypothalamus in rats, for 
example, can produce compulsive, uncontrolled eating behavior, which results in 
the subject offered unlimited food growing to enormous proportions. Control of 
both the initiation and the cessation of eating behavior is apparently in separate 
“centers” within the mammalian hypothalamus. Even more interesting are the 21 
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effects that can be produced by very small amounts of electrical or chemical 
stimulation of different parts of the septal area. Thus a rat or a monkey whose 
response (usually the convenient one of pressing a bar in his cage) is followed 
immediately by a momentary electrical charge in microelectrodes properly im- 
planted will continue to respond, thousands and thousands of times, until quite 
literally exhausted; response until actual death from exhaustion has occurred. 

Presumably the part of the brain stimulated in these cases acts as a kind of 
“reward center,” and the external application of electrical stimulation short-circuits 
the usual more elaborate process within the brain by which various responses are 
rewarded and so tend to be repeated. Tiny hollow cylinders can be permanently 
implanted into sections of the limbic region to receive chemical stimulation, 
another research technique. When the appropriate chemical (e.g., a sex hormone) is 
injected, responses normally occurring in such primary behaviors as eating, 
drinking, or sexual activity can be directly elicited. These and other similar 
illustrations of recent neuropsychological research have pointed the way in which 
researchers can work to increase our understanding of how the brain functions, but 
before definitive and comprehensive principles are developed a great deal of hard 
but fascinating and rewarding research must be done. 


1-8 Gross anatomy of the cerebrum, 
showing four lobes and the major fissures. 


1-9 Cortical function, some hypotheti- 
cal (©.g., the elaboration zones), others 
firrr »stablished. 


The great mass of neurons in each of the two cerebral hemispheres have their 
dendrites and cell bodies in the tortuously convoluted exterior, called the cerebral 
cortex (“bark”). Anatomically, the hemispheres appear to be mirror images. The 
left hemisphere controls the right side and the right hemisphere controls the left 
side of the body. This reversal is a result of the crossing over of nerve tracts as they 
make their way to and from the brain. Functionally, however, there are some 
important differences between hemispheres, mainly in that the left hemisphere 
usually controls speech functions—a fact that can be dramatically demonstrated in 
patients whose hemispheres have been surgically separated by cutting of the corpus 
callosum, which contains the connecting tracts; such “split-brain” effects are 
described in detail in Chapter 4. 

The four anatomical divisions of the cerebrum are shown in Figure 1-8. The 
temporal lobe contains the major centers for hearing, the occipital lobe the major 
centers for vision, the parietal lobe a variety of sensory and motor functions, and 
the frontal lobe the centers for speech and thinking functions. 

The more behaviorally significant functions of the cerebral cortex are shown, 
diagrammatically, in Figure 1-9. Most of the functions labeled are firmly estab- 
lished; one exception is the “elaboration” zones indicated. The evidence for this 
function in those areas is mainly conjectural, and seems to be based largely on the 


1-10 Cross section of the cerebrum 
through the sensorimotor region with the 
motor and sensory sequences indicated. 
The lengths of the solid bars represen| an 
estimate of the average relative cortica! 
areas from which the corresponding re- 
sponses were elicited. (Adapted from W 
Penfield and T. Rasmussen, The Cerebro 
Cortex of Man. Courtesy of Macmillan 
Publishing Co., Inc.) 
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absence of more specific functions for them in conjunction with the felt need to 
Pinpoint some areas as a center for what are often called the “higher mental 
functions.” Figure 1-10 shows in more specific detail the sensorimotor functions by 
means of a cross section through that region of the cerebrum. 


The Spinal Cord 
Just as the brain is enclosed within the protective cover of the skull, so the spinal 
cord is within the protective encasement of the spinal column. Thirty-one pairs of 
spinal nerves, each consisting of thousands of axons, connect the central nervous 
system to the various parts of the body via the spinal cord. Bilaterally arranged, 
they enter the cord at regular intervals from the neck, where the lower brainstem 
merges into the spinal cord, to the lumbar region in the lower back. The inside core 
of the spinal cord consists of cell bodies and is therefore gray, whereas the exterior 
part consists of the connecting axons and is therefore white, because of the color of 
the myelin sheaths that cover them. The Sensory (ascending) tracts are clustered in 
the dorsal (back) side and the motor tracts in the ventral (front) part of the 
H-shaped core. Reflex actions not involving the brain can be effected entirely 
within the spinal cord and its conducting peripheral nerves. However, this is the 
exception rather than the usual case. For the most part, brain connections of 
various sorts are activated as the organism responds to stimulation from its internal 


4 and external environment. These arrangements are shown schematically in Figure 
); I-11. 


1HE PERIPHERAL NERVOUS SYSTEM 


The peripheral nervous system consists of two main parts. First, there are the 
thirty-one pairs of spinal nerves that connect to the spinal cord, as already de- 
scribed. Each spinal nerve has both afferent and efferent functions. Second, there is 
the very important autonomic nervous system, which also consists of nerves coming 
off the spinal cord but which services the viscera, or vital organs of the body. These 
nervous structures are outside the central nervous system in the periphery of the 
body; hence the collective name. 


Autonomic Nervous System 

The autonomic nervous system has two divisions, the sympathetic and the 
parasympathetic, each with its own set of nerve fibers and ganglia. As described in 
Chapter 15, the sympathetic system is mainly activated in strenuous bodily activity 
and in emotion; it is the emergency system that prepares the organism for adjust- 
ment to stress. The parasympathetic system, on the other hand, operates mainly to 
maintain the internal, vegetative functions of the body. In general, the two systems 
have antagonistic effects on the various organs they serve; sympathetic stimulation, 
for example, speeds up the heart, whereas parasympathetic stimulation slows it 
down. But there are certain behaviors in which they are nicely balanced and 
cooperative rather than antagonistic in function, most notably sexual behavior. In 
this case sexual arousal is mediated by the sympathetic but sexual climax (orgasm) 
by the parasympathetic system. 


The Endocrine Gland System 

The ductless, or endocrine, glands are of major significance to both physiology 
and psychology. Their chemical secretions, the hormones, are major agents (along 
with the nervous system) in the internal regulation of body functions as well as in 
the embryological development and subsequent growth of the organism. Through- 
out development, the hormones exercise vital regulatory functions. 

With regard to behavioral processes, the most important endocrine glands are the 
gonads, the adrenals, the thyroid, and the pituitary. 

Tue Gonaps. The gonads, or sex glands (male testes, female ovaries), are prime 
movers of sex behavior and also affect many sex-related body features and behav- 
iors. In addition, these glands produce the gametes, or reproductory cells (sper- 
matazoa and eggs). The main male hormone, testosterone, and the main female 
hormone, estrogen, are produced in accordance with the production of stimulatory 
hormones from the anterior part of the pituitary gland. This fact suggests the very 
complex manner in which the endocrine glands constitute a highly coordinated, 
self-regulatory system. Characteristic male and female sexual responses, although 
subject to enormous variation from cultural and other learning factors, are corre- 
lated with the presence in the bloodstream of one or the other of these sex 
hormones. 

THE ADRENAL GLANDS. Attached to the end of each kidney is an adrenal gland, 
with different hormones produced by its cortex (outer layer) and its inner core, the 
adrenal medulla. The cortical secretions are influential in maturation. The hor- 
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mones of the medulla are instrumental in preparing the individual for emergency 
reactions and so are involved in emotion; these hormones are adrenalin and 
noradrenalin (also called epinephrine and norepinephrine). They have, in general, 
the same effects upon the body as activation of the sympathetic division of the 
autonomic nervous system. 

Tue Tuyroiw Gans. The thyroid glands in the neck produce the hormone 
thyroxin, which controls the general level of bodily activity as well as the rate of 
physical growth, including that of the nervous system. Persons with low levels of 
thyroid function (hypothyroid) tend to be sluggish and apathetic, unless aided by 
thyroxin supplements. Persons with overactive thyroid glands (hyperthyroid) tend 
to be excessively active and excitable. The thyroid gland may thus have an 
important input into personality structure and needs to be considered whenever 
unusual deviation from normal activity level is found. 

Tue PITUITARY GLAND. The pituitary is a small, unobtrusive, single unpaired 
structure that lies just beneath the brain in the center of the head. Because of the 
many regulatory hormones it secretes it is sometimes considered the “master” 
gland. Its hormones are essential to growth and to maintenance of the vegetative 
functions of the body. The pituitary secretes hormones that directly affect each of 
the three other endocrine glands just cited for their behavioral influences, so that it 
must also be mentioned in this connection. 


There are many ways in which behavior can be categorized. Division of behavioral 
processes into primary and secondary has been selected on the ground that the 
continuum from simple to complex behavior can more simply be understood in this 
context. The distinction does not mean that processes labeled primary are in any 
ultimate sense elementary or that they are any more important than those labeled 
secondary. Rather, it means that the primary processes represent essential functions 
that all organisms must use in order to adjust and survive and that the processes 
labeled secondary tend to be elaborations of the primary ones. 


PRIMARY PROCESSES 


There are three sets of primary behavioral processes that must be included in any 
study of organismic behavioral adjustment. 


Sensation and Perception 

The organism must be able to obtain information about the world around him 
(and inside him); sensation is thus a necessary starting point for any study of 
behavior and experience. When the sensory process is elaborated by prior sensory 
experiences and other mental activities, the term perception is used to describe the 
more meaningful events that ensue. These topics are treated in Chapters 5 and 6. 


Emotion and Motivation 

‘The disruption of smoothly organized behaviors by frustrating events of various 
sorts produces that state of mind, physiological condition, and pattern of behavior 
classified as emotion. The broader problem of why organisms behave as they do 
constitutes the subject of motivation. Each of these topics is treated in a separate 
chapter. Emotion appears in Chapter 15. Motivation, whose scope ranges from the 
simplest of behaviors to the most complex, is discussed in Chapter 14 after the 
methodological treatment of the action-reaction issue (Chapter 13). 


Learning and Memory 

One of the most striking facets of human behavior is the extent to which it is 
molded by environmental events. The changes in behavior that occur as a function 
of such events, and as a function also of the behaviors resulting from them, are 
generally categorized under the topic of learning. When learning occurs it must be 
because these experiences have left some kind of residual effect in the organism; the 
study of memory, representing that effect, is thus fundamental to an understanding 
of learning and an important problem in its own right. These topics are considered 
in successive chapters (Chapters 11 and 12) in the part of the book concerned with 
hereditary and environmental determinants of behavior; Chapter 9 tackles this 
problem directly, with special reference to the controversial issue of intelligence 
and intelligence testing. 


SECONDARY PROCESSES 


As here conceived, there are three crucial secondary processes in behavior: (1) 
thinking, (2) personality, and (3) social interaction. 


Thinking 

The human organism is a pre-eminent manipulator of concepts and symbols that 
substitute, in his covert experience, for real things and events; the topic of thinking 
encompasses the great variety of such manipulations as they occur in man. The 
topic of thinking is covered in Chapter 7, immediately following the treatment of 
sensation and perception, which provide the raw materials for thinking. 


Personality 

Each human individual has a unique organization of traits, attitudes, and 
behaviors. This organization is usually referred to as personality. The concept quite 
clearly is dependent upon a host of genetic and environmental conditions. More 
Specifically, it may be considered to be a function of all the primary processes 
already mentioned. Personality is covered in Chapter 16. 


Social Interaction 

Social interaction, the last of the secondary behavioral processes, which refers to 
the relationships among organisms, is perhaps the most critical for the human 
organism. Although social interaction is considered in Chapter 17, it is of prime 


27 


THE DISCIPLINE AND 
THE INDIVIDUAL 


28 


THE STUDY OF PSYCHOLOGY 


importance for many of the processes treated earlier, and especially for personality. 
The influence of the social interaction process, however, may also be regarded as 
mediated by means of some of those more primary processes, such as learning, 
emotion, and motivation. 


INTERACTIONS 


Behavioral processes can also be studied within other, alternative frameworks. 
These alternative methods of study cut across most or all of the individual 
processes themselves, from different vantage points. For example, we can ask 
questions about the processes in terms of their incidence and functioning in 
different forms of animals, the body functions involved in their operation, or how 
they develop during the growth of the individual. These problems constitute the 
subfields known as comparative, physiological, and developmental psychology, 
respectively. The former two subjects are treated at various places throughout the 
book. Development is covered in Chapter 10, following the methodologically 
oriented problem chapter on heredity and environment, because in many respects it 
is a joint expression of the interaction of genetic with environmental variables. 


The notes that follow the text in each chapter have three main functions: (1) They 
serve as a depository for all the references cited except where direct quotations are 
used; thus only the major names, with whom the student may reasonably be 
expected to become familiar, are used in the text. (2) They provide a set of 
suggestions for further readings for the various topics treated in the chapter; these 
are worked into the discussion, under each topic treated, with such annotation as 
seems appropriate, rather than formally listed together at the end of the chapter, as 
is usually done. (3) They contain miscellaneous pieces of information and occa- 
sional elaborations of points in the text that the interested reader may find informa- 
tive and perhaps even entertaining. 

All the publications cited by name and year of publication in text or notes are 
fully referenced in the list at the end of the book. 


Scope of Psychology 

A good idea of the scope of psychological research can be gleaned from the many 
collections of readings that have been designed for a general audience. Somewhat 
different kinds of approach to the scope of psychology are provided in Pronko’s 
innovative Panorama of Psychology (1973), which consists of various reprinted and 
rewritten as well as specially prepared reports, and Berelson and Steiner’s Human 
Behavior: An Inventory of Scientific Findings (1964), which is a compilation of 
more than 1,000 statements for which reasonable scientific Support seems to be 
available. The former book is paperback; the latter is hard-cover. 

For general experimental psychology a basic reference work is Kling and Riggs’s 
huge and authoritative handbook (1971). Helson and Bevan’s Contemporary 


Approaches to Psychology (1967) emphasizes research methodology, and Gilgen’s 
Contemporary Scientific Psychology (1970) offers a collection of essays by active 
researchers. Wolman’s Handbook of General Psychology (1973) is, as its title 
Suggests, a more comprehensive treatment of the field. Readings on other more 
specific topics, in all the fields of psychology, will be found in the notes at the end 
of the respective chapters. 

Of the many periodical publications in psychology, a few of the most general 
interest may be mentioned. The official publication of the American Psychological 
Association (APA), the American Psychologist, is a monthly journal that contains 
many articles of general scientific and professional interest. The association started 
in 1892 with a handful of members and at this writing has a membership exceeding 
39,000 (not counting a good number of doctoral psychologists who have never 
become members or have allowed their membership to lapse). Although most of 
the other APA journals are specialty journals (e.g., the Journal of Comparative and 
Physiological Psychology, the Journal of Abnormal Psychology), two others deserve 
mention. These are Contemporary Psychology, which is entirely devoted to reviews 
of current books, and Psychological Bulletin, which publishes long articles sum- 
marizing the literature (which means the more or less scholarly publications of 
various sorts) on particular topics. 

Outside the APA group of journals periodical publications of diverse sorts 
appear in ever-increasing number. Two are of general interest: Psychology Today, a 
popular (mainly nontechnical) and highly pictorialized monthly, probably already 
familiar to many readers, and the Annual Review of Psychology, which contains 
long review articles of the major areas of psychology at a rather technical level. 


Careers in Psychology 

Of all the sciences, psychology is probably the most severely handicapped with 
regard to the picture (“image”) that high school graduates have of it as they enter 
college and begin to make decisions not only about courses but also on majors and 
occupations. Few students entering college really have an accurate notion of the 
nature of psychology as a science. Partly this deficiency occurs because of distorted 
press coverage, but more particularly it is a function of the fact that there is such a 
large gap between high school and college courses. Most other sciences, such as 
chemistry, physics, biology, and geology, are taught in substantially similar manner 
in high school and college. But psychology, on the other hand, is still taught 
in high school with much less frequency, and when it is offered is rarely taught 
by a teacher with much training in scientific psychology. The result is that 
Prospective majors, especially those with a genuine scientific bent, are much less 
likely to consider psychology than they would be if more adequate factual infor- 
mation had been made available to them. 

Although it might be just a bit premature at this point, at least for most readers, 
some information concerning professional careers in psychology is discussed here 
briefly. The best general source for this information is probably the pamphlet 
prepared and distributed by the American Psychological Association, A Career in 
Psychology. One of the nicer aspects of this publication is that a single copy will be 
sent without charge if requested by an individual; write the American Psychologi- 
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cal Association, Inc.; 1200 Seventeenth Street, N.W.; Washington, D.C. 20036. 

Professional careers in psychology almost all require at least the M.A. and 
preferably the Ph.D. degree (requiring usually two years and four or more years of 
graduate training past the bachelor’s degree, respectively). Apart from graduate 
study preparation, an undergraduate major in psychology is mainly of general 
cultural value, like most other liberal arts’ majors, or helpful as an adjunct to 
professional training in some related field, such as medicine or law. There are, 
however, a few exceptions to this generalization, notably, for example, the field of 
child care, with training and degree often given in a school of home economics, and 
personnel psychology, with a heavy dose of business courses mixed in with 
psychology. 


The Organism 

Any of the more recent textbooks in physiological psychology are good sources 
for further information on anatomical and physiological details. For somewhat less 
technical materials, Luria (1970) has prepared an interesting and informative 
account of brain functions, and Crombie (1964) provides an entertaining account of 
some of the (to us, with hindsight) quaint notions of sensory and nervous functions 
from early history. A special series of articles in Life, fortunately published in 1971, 
the year before the magazine ceased operations, offers a superb graphic and modern 
account of the brain and its functions. A more recent account is available in the 
August 9, 1975, issue of Saturday Review. 


This nineteenth-century engraving of Gulliver in Brobdingnag is 
appropriate at this point because we now turn to the ways and 
means that psychology has employed to study the individual. Un- 
like the Brobdingnagians, scientists do not enjoy the luxury of hav- 
ing a “laboratory-sized” human for observation purposes, but must 
devise elaborate experiments to examine the nature of human be- 
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sychology shares with all other sciences certain fundamental meth- 
odological characteristics. Some familiarity with these is essential for 
the fullest appreciation of both science in general and psychology in 
particular. This chapter is therefore concerned with science as a 
method and emphasizes certain of the more controversial issues con- 
cerning science and psychology. 

The chapter opens with an overview of science as consisting of 
three major facets: knowledge, method, and attitude. Two fundamental 
dichotomies within science (discovery vs. creativity, and discovery vs. 
confirmation) are examined, with Freud and Einstein cited illustratively. 
Comparison of the three great knowledge-seeking enterprises of 
religion, philosophy, and science is made, focusing on the attributes of 
rationalism, skepticism, and empiricism. The differentiation of the var- 
ious sciences from philosophy in the Western world is then discussed 
in a historical overview. 

The unique characteristics of the scientific method are discussed. 
The three major types of variables used in experimentation—independ- 
ent, dependent, and controlled—and the key role of the principle of 
control are discussed at length because of their central significance 
for science. 

The end products of science are categorized as laws and theories. 
Laws represent the empirical relationships that are established among 
variables. Theories represent the more abstract attempts to provide 
underlying order to our data, and so explain them. 

The important matter of scientific attitude is treated in the next 
section of the chapter. In addition to skepticism and empiricism, we 
select tolerance for error and ambiguity, propensity for creativity and 
imagination, and curiosity and intellectual challenge as crucial attri- 
butes. The implications of the latter attitudinal attribute for the dis- 
tinction between basic and applied science are indicated in the final 
section, and the role of the scientist is compared with that of the en- 
gineer (or technician). 

Measurement and statistics are treated, in Supplement A-1 of Part 
V, in a preliminary description of their functions in science. 


A major force in the contemporary world, science is nonetheless not well under- 
stood by many citizens, including a discouragingly large proportion of those who 
have been exposed to higher education. The public has a particularly distorted view 
of the psychologist as a scientist. How many times are experimental psychologists, 


a NG ee 2 rope someone? Or, on the other side of 

: f clinical psychologists asked if they conduct experi- 
nn on, say, animal behavior? The former event far ha the later in 
requency, reflectin g the distorted picture that laymen seem to have of both 
psychologists in particular and scientists in g i 


Apart from the identification problem with which psychologists must contend, 
the general lack of understanding of science stems from two major factors. First, 
the public is very inadequately served by the popular media. Most newspapers and 
magazines, as well as radio and television, concentrate upon the superficial aspects 
of science. Thus the white coat that symbolizes “doctor” in the television com- 
mercial or serial program misrepresents medicine in much the same way as the 
more sensational, albeit often trivial, science feature stories misrepresent science. 
Second, even in colleges and universities there tends to be an inadequate classroom 
presentation of fundamental methods and objectives. Science courses all too often 
require much memorizing of “facts” and an undue emphasis on the end products of 
scientific research. This applies to material as well as theoretical products; our 
legitimate concern with the products of scientific technology has been allowed to 
overwhelm the less utilitarian intellectual interest in how scientists actually operate. 


FACETS OF SCIENCE 


For a more adequate overall picture, three different facets of science as a human 
enterprise must be distinguished. With regard to its end product, science consists of 
a body of knowledge. This knowledge has been obtained by a particular kind of 
methodology, usually called the scientific method, which has as we shall shortly see 
some most important and unique features. Finally, scientists typically work with a 
more or less characteristic set of attitudes that tend to set them off in some 
important ways from most other people. 

The order in which these three facets are described above follows their visibility, 
but to discover the way scientific work is actually performed, the reverse order is 
more meaningful. That is, the scientist is a person who has a certain set of 
motivations and attitudes, mainly related to the achievement of understanding of 
some part of the world. He then proceeds to make some observations of the 
phenomena in which he is interested and to attempt to interpret the results of those 
observations so as to make them understandable. The results are usually collected 
as data, in ordered and as far as possible quantified form. The heart of the scientific 
method is the experiment, which is a special kind of observational procedure to be 
described in detail below. The cumulative products of this combination of empir- 
ical (that is, observational) and theoretical (that is, interpretive or inferential) 
process is scientific knowledge in the form of laws and theories. 


Discovery vs. Creation 

One of the more deep-seated misconceptions of the scientist’s role is that he 
simply discovers natural laws that are already in existence. Now it would be foolish 
to deny that there are in existence certain regularities in the way in which natural 
phenomena operate; on the contrary, such an assumption is made, implicitly if not 
explicitly, by every working scientist. But it would be almost as foolish to overlook 
the equally significant if less often appreciated fact that the scientist needs to create, 
conceptually in his theoretical constructions, the order he imposes upon his subject 
matter. In other words, he must play an active role in making sense—law and 
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theory—from the complex and often jumbled form in which observations typically 
occur. 

The distinction between sheer discovery and active creation of scientific prin- 
ciples may be difficult to grasp, and sometimes in fact only a fine line can be drawn 
between them. But it might be helpful to consider an analogy from the field of 
archeology. Let us suppose that we are digging carefully on a site that we suspect 
has been covered by some ancient volcanic eruption, such as the sudden flow of lava 
that buried the city of Pompeii centuries ago. As we remove layer after layer of 
earth we may uncover, as in the dramatic case of Pompeii, a complete scene from 
the past, with people and objects remarkably preserved more or less as they were at 
the moment of their almost instantaneous engulfment by the volcanic eruption. 
Some scientific uncovering may approximate this kind of situation, but only very 
rarely. Much more characteristic of science would be the partial uncovering of only 
very limited clues to the past, such as the finding of a part of a jawbone or a tooth 
or two from some prehistoric creature. Now it is quite clearly the job of the 
physical anthropologist to construct, on this very fragmentary basis, a representa- 
tion of the kind of complete animal that much earlier included the present frag- 
ment. A similar creative task is faced by the archeologist who uncovers merely a 
fragment of a vase or bowl, or some other partial artifact, from which he wishes to 
construct a picture of the life of the people of that time. 

Naturally, anthropologists and archeologists with this kind of objective are going 
to utilize as many cues from other finds and other sources of information as they 
possibly can. So, and for the same reasons, is the scientist who is able to obtain 
comparable regularity in the form of his own observations, Thus science consists of 
an accumulation of facts and interpretations concerning some phenomena that is 
built up in a more or less piecemeal manner from bits of observations as well as 
related facts and theories. But in most respects the fabrication of scientific knowl- 
edge is much more like painting a picture than it is like simply uncovering a picture 
that is already there, or taking a photograph of some existing scene. 


Discovery vs. Confirmation 

Considered ina somewhat different Perspective, discovery is more often con- 
trasted with confirmation within the scientific enterprise. As used in this context, 
discovery is a creative (artistic) rather than a reproductive (photographic) activity. 
The distinction between this kind of creative discovery and confirmation of 


hypotheses reflects differences between two kinds of scientific activities, or two 
kinds of scientists, 


: AS a matter of fact, any imaginative person 
ights. Unfortunately, most of them turn 

: : y Necessary in science that all ideas be 
carefully evaluated Certainly the ideas are necessary, and the more the better, but 
out and evaluation. Here is where the 


confirmer enters; and here, rather than in its generation of insights, is where science 
differs most significantly from all other human intellectual activities. The con- 
firmation process is by its very nature less glamorous and less exciting than the 
creative discovery, but without it the house of science would be built upon shifting 
sands rather than a solid bedrock of fact. 

FREUD AND EINSTEIN. Our distinction between discovery and confirmation can 
be clarified by some illustrations from the recent history of science. Consider the 
question, “Was Sigmund Freud a scientist?” This question is answerable in either 
the affirmative or negative, depending upon whether one emphasizes the discovery 
or the confirmation aspect of science. On the one hand, Freud was without a doubt 
a tremendously ingenious and highly successful discoverer. His work opened up 
new fields of investigation and was extremely stimulating to countless subsequent 
investigators. On the other hand, Freud does not stand out as a confirmer. Scienti- 
fically he was not a good model in this respect. He took the position that there was 
no need for further testing of his ideas, because they had been sufficiently con- 
firmed in his own (and perhaps others’) experience. 

Albert Einstein, although unquestionably an outstanding scientist, was not 
himself directly concerned with the confirmation of his revolutionary theories of 
relativity. But there was an important difference between Freud and Einstein on 
this issue. Unlike Freud, Einstein was quite emphatic in his recognition of the need 
for testing and confirmation of his ideas. That is, Einstein was himself a theoretical 
physicist and did not conduct experimental research, but he saw clearly the need for 
evaluation of his theories by experimental physicists. 

However we view the relative merits of these two great men and however we 
tend to emphasize one or the other of the two contexts of discovery and confirma- 
tion, it should be made quite clear that both activities are indispensable to science. 
Furthermore, it will be helpful to appreciate the futility of the question cited above 
for illustrative purposes. Arguments raised by such questions can only be settled in 
terms of one’s prior biases, or his relative preference for one context or the other; 
moreover, engaging in them is not conducive to any improvement in scientific 
understanding. In practice, it is quite possible to find substantial achievements of 
both discovery and confirmation in a single scientist, although more commonly any 
given scientist is likely to favor one or the other of them. 


Viewed historically, in the long perspective of man’s cultural development, science 
may be usefully contrasted as a social and intellectual enterprise with religion and 
philosophy. These three important human achievements are here compared in 
order to delineate the general structure of science. No value judgment as to overall 
or general superiority of science is intended. Rather, each as a way of interpreting 
the world has its own unique function and should be judged on that basis; 
difficulties arise when overzealous proponents of one or the other of these factions 
(usually, science or religion) seek to extend its domain so as to encroach on the 
other. 

~ For our present purposes, the essence of religion may be assumed to be postula- 
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tion and acceptance of some kind of supernatural force or entity. Similarly, the 
essence of philosophy is assumed to be a concern for the interpretation of reality. 
As outlined earlier, the essence of science is seen as the systematic effort to 
understand all phenomena, including man, by a unique combination of empirical 
investigation and inference. It is recognized that each of these complex enterprises 
has multiple facets, each with the potential for stimulating interminable disputa- 
tion, but here we are concerned only with core meanings. 


COMPARISON OF RELIGION, PHILOSOPHY, 
AND SCIENCE 


Before attempting to differentiate religion, philosophy, and science, their com- 
mon objectives should be recognized. All represent efforts both to impart meaning 
to life and to provide support for man in his continuing need to sustain himself in 
a world of unpredictable dangers and threats to his very existence. This objective is 
perhaps most evident in religion, with its direct appeal to superhuman force. But it 
is also a potent motivation for philosophy and science. In science, for example, the 
latter half of the dual objective (support for man in his struggle with an ever-hostile 
environment) is directly involved in technology and applied science. Philosophy 
and that part of science called basic or pure science are more directly concerned 
with the meaningfulness aspect of the common objective. 

The comparison of these three kinds of human enterprise can be most effectively 
done in terms of specific characteristics. Three such characteristics have been 
selected as most instructive when applied to these activities: rationalism, skepti- 
cism, and empiricism. 

RATIONALISM. As the term is being used here, all three enterprises are clearly 
rational; that is, they all involve a reasoned attempt to interpret man and his 
universe. In this respect they are separate from superstition, a kind of thinking in 
which causal relationships between conditions are inferred (implicitly at least) from 


traces of superstitious thinking can be found in all three activities, in science as well 
as in religion and philosophy. But in terms of their more sophisticated versions all 


Empiricism. The faith that the scientist has, 
his method. That is, he has faith in his Own sensory observations as the base of his 
reasoning. Dependence on sensory observations is the heart of empiricism. Here 
science parts company with philosophy as well as religion: with philosophy be- 
cause the philosopher is not likely to make the kind of empirical measures that 


the scientist does (and to the extent that he does he moves away from pure phi- 
losophy and toward science), and with religion because faith rather than fact is 
the keystone of religious belief. 

Both philosophy and religion tend to engage in what is sometimes labeled 
“arm-chair speculation,” by which is meant essentially nonempirical reasoning, or 
thinking that is loosely tied to an observational base. Intuitive insights, character- 
istic of science as well as philosophy and religion, are much more likely to be based 
upon strictly nonempirical bases in the latter cases. In religion, for example, 
interpretation of one’s own inner experiences, as in religious conversion, usually 
has a powerful emotional component but little basis in ordinary kinds of sensory 
observation. “Arm-chair speculation” within science, and especially within psy- 
chology, is still frowned upon by some, but it can also play an important role in the 
context of discovery. The difficulty with it in science develops when it is not joined 
by an adequate empirical complement. 

Science as a way of building knowledge thus depends upon empiricism as well as 
reason and skepticism. Moreover, it uses a special kind of empiricism— 
experimentation. The essence of the experimental method is the concept of 
control, or the deliberate manipulation of conditions in the observed situation, as 
described in detail below. The success of science in developing its own kind of 
knowledge of the world is basically due to the special way it has learned to make 
observations so that a more secure empirical base is available for drawing infer- 
ences, 


DIFFERENTIATION OF SCIENCES 


The development of the various sciences has been by means of progressive 
proliferation (or the breaking off as separate scientific disciplines of the newer 
branches) from the nucleus of knowledge initiated within ancient Greek society. 
This story is diagrammatically shown in Figure 2-1. 

Fundamentally, the Greeks were rationalists rather than empiricists. That is, 
they tended to rely for their knowledge more upon their reasoning than upon 
new observations; an important exception was Aristotle, who did pursue original 
empirical investigations in a number of areas. In spite of this restriction to reason 
alone the Greeks did succeed in creating an intellectual base of great scope and 
outstanding sophistication, even by modern standards, so that to this day they are 
generally recognized as the forebears of modern science in the Western world. 

As Figure 2-1 indicates, all knowledge during the Greek period could be 
encompassed within the single, undifferentiated label of “philosophy.” Even at the 
peak of Greek culture, around the fourth or third century B.C., the totality of such 
knowledge was sufficiently small that it could be substantially mastered by a single 
man within his lifetime (Aristotle, for example). Contrast that situation with 
contemporary science, when a single man has great difficulty in mastering even the 
relatively restricted domain of his own immediate subsection of some discipline, 
Not to mention his difficulties in attempting to keep up with new developments as 
they occur! 
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2-1 Historical development of sciences 
as differentiations from philosophy 
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During ae Ages the development of science 
contrast with the great acceleration of science during r i i i 
sharp, as shown in Figure 2-1. However, there are om ree en tee sated 
of the development of Science, not shown in the figure, that should be cashed. 
For example, each new discipline has tended to break up into subfields as it 
developed, much in the way that the major sciences themselves emerged from 
Philosophy. This process exemplifies the continuous change that is the very essence 
of science. Moreover, as suggested in Chapter 1, the most interesting new develop- 
ments tend to be at the junction between old and established fields. It is the active 
pursuit of these junctions or interfaces that produces strong new disciplines such 
38 as biochemistry and neuropsychology. The fact that psychology is experiencing a 


was painfully slow. The 


number of fruitful interdisciplinary developments (with engineering, for example, 
as well as neurophysiology) is one of the more hopeful marks of its increasing 
maturity as a science. 


There are many characteristics of science that help to make it such a successful 
means of accumulating knowledge. We have already emphasized empiricism as a 
crucial feature that tends to distinguish it from religious and philosophical proce- 
dures. But an appreciation of science requires a much more refined examination of 
its empirical method, and specifically a very close look at the nature of exper- 
imentation as the keystone of that method. 


TH! LABORATORY 


According to popular interpretation, a scientific laboratory is some particular 
place, generally isolated and well equipped, where experiments are performed. Of 
course, there are many laboratories that fit this picture. More importantly, however, 
a laboratory is any place where variables can be scientifically manipulated and 
related, or ideally, where experiments can be performed. Such a broadened view 
emphasizes the process rather than the physical setting and is in keeping with a 
dynamic picture of science. 

The overemphasis on the physical setting of the laboratory comes partly from 
popularizations, as in the press and periodical literature, where elaborate equipment 
and sophisticated measuring devices are easier to portray than the more elusive 
procedural niceties that underlie scientific advances. An essentially static view of 
science is fostered not only by the popularizations in the press and magazines but 
also by scientific textbooks and even by scientific reports themselves. All of these 
give a distorted picture of the true process of science. They all tend to emphasize 
the successes and ignore the failures—the false starts, the blind alleys, the pet 
theories that we all tend to hold on to so tenaciously. The true process of science is 
marked more by errors, from which scientists learn, than by successes—by zigs and 
zags rather than by straight lines. It is important that the citizen as well as the 
neophyte scientist recognize this fact of scientific life. 


THE EXPERIMENT 


Briefly, an experiment is a specially contrived situation in which the investigator 
so arranges the conditions of observation as to make possible a relatively unbiased 
determination of the relationships among the particular variables or factors in which 
he is interested. 


The Concept of Variable i ple 
The key to understanding an experiment is the concept of variable. A variable is 
any factor, an attribute of organisms or objects or events, that occurs in different 
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forms or amounts; for example, height, weight, skin color, hair color, and body 
temperature are all variables. Sometimes the variable is primarily qualitative; that 
is, it consists of difference in kind but the differences are not quantified. A variable 
must have at least two categories, such as maleness and femaleness in the sex 
variable. Skin and hair color are common examples of qualitative variables with 
greater numbers of categories. These qualities can be changed into a quantitative 
scale to refer to the amount of the particular quality (such as degree of darkness of 
skin or of blondeness of hair). When possible, a variable is directly measured in 
quantitative units with, in theory at least, an infinite number of values; height, for 
example, can be expressed in various units of measurement capable of indefinite 
fractional refinement. 


Types of Variables 

In an experiment there are three different types of variables. The independent 
variable is the condition that the experimenter manipulates directly, if possible; it 
is the variable whose effect is at issue. In most experiments the independent 
variable can be directly manipulated at the hands of the experimenter, but in certain 
situations these changes are not under direct experimental control. Then the 
investigator must wait for them to occur, in what is often called a “natural 
experiment.” For example, in astronomy one may wish to study some effect of a 
particular condition, such as an eclipse of the sun; because this condition can be 
predicted with a high degree of accuracy, it is possible to arrange the observations 
well in advance and so take maximal advantage of the natural occurrence of the 
event. In other kinds of situations, such as a neurophysiologist’s desire to study the 
effects of a particular type of brain lesion in human subjects, the availability of such 
subjects (as from accidental wound or tumor) cannot be predicted very far in 
advance. 

The second kind of variable in an experiment is the dependent variable. This is 
the condition or factor that is directly measured. In other words, the dependent 
variable is that condition that is observed to change as a result of the change in the 
independent, or manipulated, variable; an experiment is thus essentially a situation 
in which the observations are arranged so as to assess the effect of changes in the 
independent variable upon the dependent variable. In simple experiments only one 
independent and one dependent variable may be involved, but in more sophisti- 
cated experimental designs, such as the kind called multivariate, more than one 
variable of each kind is involved. 


The Principle of Control 

Our discussion to this point is correct but incomplete because we have not yet 
introduced the third type of variable. Yet it is this third type of variable that is the 
most crucial in experiments and that is responsible for differentiating experimental 
from all other kinds of observations. This is the controlled variable. The controlled 
variable is one whose influence is not under investigation, and which is therefore 
eliminated. It is the operation of an indeterminate number of such uncontrolled 
variables, whose influence is not desired but which may nonetheless be functioning 


along with the independent variable to affect the dependent variable, that makes 
nonexperimental observations suspect. When uncontrolled variables are allowed to 
operate, unambiguous relationships between independent and dependent variables 
cannot be established. Thus the experiment is successful to the extent to which it 
is able to control unwanted variations in the measured variables from extraneous 
conditions, and this is accomplished by controlling as many such variables as can be 
identified. 

AN ILLUSTRATIVE EXPERIMENT. For a simple example of the way in which these 
three types of variable function in psychological experimentation, suppose that the 
investigator is concerned with determining the relationship between age and speed 
of learning a motor skill (see Figure 2-2). Age would be the independent variable 
and speed of learning the skill would be the dependent variable as measured, say, by 
number of darts on target per trial. What would the controlled variables be? Here 
the answer depends upon a large number of factors, prominent among which are 
the degree of prior knowledge about the situation possessed by the investigator, his 
level of experimental and theoretical sophistication, and the particular requirements 
under which he is conducting the experiment (for example, the degree of exactitude 
required). In other words, there is no simple answer to this question. But as already 
mentioned, the success of an experiment will vary directly with the success of the 
experimenter in eliminating extraneous variability so that he can thereby attribute 
his results (the variations in the dependent variables) to his manipulations (the 
variations in the independent variables). 

To return to our simple illustrative experiment, one obvious variable that might 
be controlled is sex. Sexual differences may be quite significant for the motor skill 
our hypothetical experimenter is investigating. To be on the safe side therefore he 


2-2 Hypothetical experiment in which 
the age of the dart thrower is the independ- 
ent variable, the number of successful 
throws in each “round” is the dependent 
variable, and such factors as sex of the dart 
thrower, general physical health, and envi- 
ronmental distractions are the controlled 
variables. 
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may decide to restrict his experiment to one sex only, thus controlling (by elim- 
inating the variability in) sex as a factor. 

It should also be noted that there are always a large number of procedural 
variables the control of which the experienced experimenter takes for granted but 
which the less experienced experimenter might ignore and therefore allow to vary 
and contaminate the results. These are such straightforward matters as keeping the 
number of trials and various other conditions affecting learning equal among the 
subjects. 

Typically groups of subjects in a psychological experiment are arranged to 
represent varying degrees of the independent variable. Thus in the present illus- 
tration, each age level would be represented by a certain number of subjects (called 
treatment groups) of that age. Because there are always practical limitations in the 
number of subjects that can be “run,” that is, experimented upon, some selection is 
almost always involved, and herein lies a large number of risks. For example, it 
would be natural for the subjects from the different age groups to be taken from 
different grades in a school. The experimenter must see to it that the selection of 
subjects is done on an objective basis rather than, say, by the teachers or school 
authorities. If the latter procedure were adopted it is quite possible that the 
particular classes selected might not be comparable in ability or general motivation. 
Or if only a small number of subjects from any one class could be used, the teachers 
might vary in their propensity to select the more capable representatives, either 
deliberately or unconsciously, so that the experimenter may unwittingly be investi- 
gating this characteristic of teachers as well as the age of the subjects as a determi- 
nant of test response. Use of some random scheme of drawing subjects helps to 
eliminate (control) this kind of unwanted variability. 

EXPERIMENTER Bias. Subtle biases in the experimenter himself can also inter- 
vene to produce unwanted variability in experiments. The resolution of this 
problem lies mainly in insuring that the person who does the actual collecting of 
data (the technical and commonly used term for the experimental records or 
results) does not himself know the purpose of the experiment, the groupings of the 
subjects, and the like; the experimental aid is, in this sense, “blind.” As far as 
possible, then, the experimenter utilizes technical devices, which may usually be 
assumed to be relatively free of bias, and similarly “ignorant,” unbiased, aids in the 
actual execution of the experiment. 

PassIvE CONTROL. There is a distinction between the active application of 
experimental control, as described, and more passive application, of the kind that is 
necessarily utilized in the typical conduct of certain kinds of scientific endeavor. In 
astronomy, as already mentioned, the investigator is seldom able to effect the same 
kind of direct manipulation of variables that other scientists are accustomed to 
arrange. He must patiently wait for certain kinds of events to occur, 
makes the relevant observations. In the social sciences, also, it is usually not 
possible to effect the kind of social manipulations the investigator desires; here, 
however, he is less likely to have the kind of prior knowledge that permits the same 
kind of exact prediction of when his “natural experiment” will occur. 

Within psychology, such passive application of control is necessary for certain 


whereupon he 


kinds of observations within, for example, the fields of personality and psycho- 
pathology. A clinician who wishes to ascertain the relationship between a particular 
set of symptoms and some antecedent conditions must usually await the accumula- 
tion of a reasonably large number of this kind of case; furthermore, and more 
critical, he must also obtain cases that are equivalent except for the particular 
conditions in question and observe these as controls. This kind of research requires 
not only a high degree of sophistication but also a great deal of patience and strong 
motivation on the part of the investigator. 


Before very much in the way of scientific laws or theories can be developed, even 
with the most carefully designed experiments, an investigator needs to apply at 
least some simple principles of measurement. It should help our understanding of 
the principles underlying measurement if the various forms of measurement are 
explicitly stated. Also, few experiments give perfectly clear answers without some 
kind of treatment of the data. This is especially true in behavioral research, where 
there are so many different kinds of variables that can have important influences on 
our measures. Thus it is almost always necessary to subject the numerical data 
obtained from experiments or other types of observations to statistical analysis. 
Again, our understanding of the rudimentary principles of statistical analysis will 
help to prepare us for the variety of statistical treatments that have been developed 
and are in common use in psychology. 

The role of numerical as opposed to purely verbal manipulations merits some 
attention. The reason that numbers are so widely used in science is simply that 
there is no substitute for their exactness. If one picture is worth a thousand words, 
as the ancient Chinese maxim holds, then a few well-chosen numbers are worth 
several thousand ordinary words. It is also important, however, that we not allow 
these tools to become our masters. Except perhaps for the special case of mathe- 
matics and associated enterprises, all scientific investigations start and end with 
verbal formulations. Numerical operations are introduced as tools. Numbers, and 
possibly even relatively sophisticated mathematical expressions, may persist into 
the ultimate formulations of laws and theories, but in such cases they are supports 
for the ideas represented by the words rather than substitutes for them. Over- 
emphasis upon the role of numerical operations, so that they are prized more than 
the ideas they should serve, has no place in any empirical science. 

Exposition of the topics of measurement and statistics necessarily involves a 
certain amount of technical information. Instructors vary widely in their feelings as 
to how much of this kind of material should be presented to their introductory 
students, The detailed discussion of these matters has therefore been placed in 
Supplement A-1, where it can be assigned by the instructor if he pleases and where 
any reader can use it or ignore it if that option is left to him. Nevertheless, every 
reader is urged at least to skim and sample the discussion, and especially the latter 
part, where some of the abuses of statistics are outlined, for his own general 
information. 
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The ordered, systematically arranged knowledge that is produced by scientific 
effort mainly culminates in one or the other of two main categories of verbal 
statement: law or theory. A scientific law is in general concerned with direct 
empirical relationships that have been observed and confirmed among variables, 
whereas a scientific theory is concerned with the more abstract (that is, less concrete 
or empirical) underlying relationships that are presumed to account for lawfulness. 
Theories are thus the main way in which scientific interpretations, or attempted 
explanations, are developed. 


LAWS 


Within psychology and the other behavioral sciences the development of a body 
of scientific laws is just beginning. Regular, predictable relationships between 
independent and dependent variables of the sort that the more mature sciences call 
law seem to be somewhat more difficult to establish when so many interlocking 
variables are influential and effective controls cannot easily be applied. It is 
therefore important that in their haste to acquire true laws psychologists not waste 
the partial laws they have. In other words, the development of laws is not an 
all-or-none process, and the gradual achievement of increasingly reliable relation- 
ships must be accepted as the normal manner in which fully accepted laws are 
obtained. From this point of view, half a law may be regarded as significantly better 
than none at all, especially if its incomplete nature is recognized. 

The relative nature, as opposed to the absolute, of scientific laws is further 
indicated by the fact that no matter how firmly established a law may be it can 
never be regarded as beyond question. This fact has been repeatedly demonstrated 
in the history of science, and most persuasively perhaps in the field of physics, 
unquestionably one of the most mature of the sciences, A good recent illustration is 
the discovery of a fundamental assymetry in the arrangement of the nucleus, where 
symmetry had been long assumed without question. It is always possible that new 
ways of looking at phenomena or new techniques of observation will force modifi- 
cations in even the best established Principles. Such changes are the very stuff of 
which science is made and are to be welcomed and regarded as a mark of a 
successful science. It is this openness to change and encouragement of revision that 
further tends to separate typical scientific from ordinary religious and philosophic 
ways of thinking. 

The changes that are demanded by new ideas in science do not always merely 
contradict old laws. More often they provide important new perspectives that 
change our perception of the place that the old laws play in the total picture. Again, 
consider an example from physics. When quantum or nuclear physics was devel- 
oped, the older Principles of mechanics were not contradicted, Rather, a new 
domain of investigation was initiated. The lawfulness of the lever, for example, still 
holds, but we now look at mechanical Principles in a somewhat different light. A 
similar shift in perspective may be seen to have accompanied the even more recent 
and very rapid emergence of molecular biology; older (“classical”) forms of 
biology, such as taxonomy, have not been discarded but are now necessarily 


regarded as having a different role in the total scheme of the life sciences. Examples 
of similar shifts in perspective within the history of psychology, such as the sudden 
emergence of behaviorism or psychoanalysis, are described in the next chapter. 

Laws, VARIABLES, AND DISCIPLINES. The nature of the laws toward which any 
given scientific discipline works is determined by the particular variables it 
investigates. As a matter of fact, it is precisely this matter, and more particularly the 
dependent or measured variables, that delimits any field of science. A science may 
thus be said to be known by the variables that it measures. 

Note that it is only the dependent, measured variables that have this role. Both 
independent and controlled variables tend to cut across disciplines. Thus the 
psychologist as well as the biologist studies the role of age, or sex, or drug dosage as 
independent variables. But he studies their effects on behaviorally relevant var- 
iables, such as learning or personality. The biologist studies the effects of these 
same manipulated variables on more biologically relevant measures, such as phys- 
ical growth or the functioning of some particular organ system. It should be just 
as evident that many extraneous variables (e.g., environmental variables such as 
temperature, noise, and the like) will need to be controlled in research of quite 
different objectives, although naturally their degree of relevance will often vary 
with the nature of the dependent variables. 

It is an encouraging sign that in contemporary science the artificial boundary 
lines between disciplines are weakening, and scientists with widely varying training 
and experience find themselves converging on common problems. This develop- 
ment is important because researchers with such different backgrounds usually 
have much to offer each other. The boundaries are essentially artificial and too 
much importance has been attached to them. When they become hardened and 
inviolate, as sometimes seems to occur within university departmental systems, 
fruitful interchange of ideas and techniques is hindered. Moreover, some of the 
most absorbing problems are to be found in the interfaces between disciplines. The 
emergence of new fields has been one important byproduct of interdisciplinary 
research, as has already been emphasized. 


THEORIES 


Our discussion of laws has led us to a consideration of interpretations and 
directly into the realm of theory. This is hardly surprising because it is the 
interpretation, and the consequent understanding that is thereby achieved, that is 
the ultimate objective of most scientists. Laws are necessary, both as a basis for 
theory and as useful aids to prediction in their own right. But even when laws are 
apparently used by themselves in this way, in the apparent absence of theory, their 
interpretation is by no means automatic. There are always many hidden assump- 
tions, relating to methodological points if nothing else, which if followed up must 
bring questions of interpretation. 

Within the confines of this introductory chapter it will be possible to do little 
more than sketch some central aspects of theory construction. Any theory is an 
orderly interpretation of some set of data (ideally, experimental results). Scientific 


45 


TECHNIQUES AND TOOLS 


46 


THE STUDY OF PSYCHOLOGY 


theories range in scope from very narrow hypotheses (which are more or less 
formalized guesses) concerning a limited set of data to the broadest of cosmological 
interpretations (of, say, the origin and fate of the planetary system in our universe). 
For this reason as well as many other differentiating attributes of scientific theories, 
it is difficult, and risky, to generalize meaningfully about them. Nevertheless, it can 
be said that any theory is broader than the data it attempts to incorporate. In the 
main, theories attempt to “explain” data by attributing them to some more 
fundamental kind of orderliness. All theories have a gap-filling function, in that 
they make explicit some more complete orderliness than is usually evident in the 
data themselves. When there are obvious gaps within the data, or between different 
sets of data, the invitation to fill them by theory is especially, and often inescapably, 
powerful. 

TESTABILITY. Any good scientific theory—or to put it more modestly, hypoth- 
esis—must first be testable. This attribute is more important than its plausibility, or 
the degree to which it seems to fit the data, or even its ultimate correctness. The 
reason for the importance of this essential attribute has already been suggested 
(e.g. in the comparison of Freud and Einstein as scientists). It is simply that there 
can be no scientific way of determining the value of a hypothesis until it has been 
tested. Then, even if it is found wanting—that is, even if it is discarded—it has 
played a vital role. The scientific theories that we honor today have been built upon 
the dead and usually forgotten bodies of countless disconfirmed prior theories, 
without which today’s theories would not have been refined and sharpened. 
Unfortunately, there are also about in science, and especially in that near science 
that psychology must always contend with, a host of theories apparently viable but 
actually untested because they are untestable. This type of theory has an unusual 
longevity, for the very good reason that it is not capable of disconfirmation. Add to 
it the closely related type of theory that is purposely kept so broad as to be able to 
elude disconfirmation, or the theory that means all things to all men—that is, is not 
presented with sufficient clarity to permit agreement about what test results mean. 
Now it should be apparent that at least some of psychology’s troubles come from 
this overabundance of theoretical richness; too many broad and essentially untest- 
able propositions have been retained because they are difficult or even impossible to 
disconfirm. 

Properly used, theories thus play a dual role in science. Not only are they the 
ultimate objectives of our research and interpretative efforts, but they are also the 
tools that we commonly use to direct our empirical investigations. Although all 
viable theories contain some element of each of these functions, the relative 
weighting usually varies in accordance with the intent of the theorizer. 


FACTS 


The relationship of theory to data, or to “facts,” 


s f is especially interesting and 
important. Although at first it may appear that theories and facts are Een 


entirely different cloth, they do share some common ground. This statement 
follows from the recognition that fact, as the term is most commonly used, does have 


an important element of faith or trust, much in the same sense as theory. Thus, 
contrary to some popular opinion, facts are not objects or events, but are rather 
statements about objects and events. When one says therefore, “Let us get down to 
the facts,” what is meant is, “Let us attempt to see how much belief about some 
kinds of objects and events we share.” Any fact is relative to a particular time and 
place, and most importantly to a particular population of believers. Although the 
degree of acceptance concerning certain kinds of “factual statements,” such as those 
concerning the weather outside at any given moment, is very great, once one leaves 
such immediately “obvious” situations for, say, the realm of politics or religion, he 
immediately enlarges the range of acceptability and the element of belief emerges 
as a predominant factor. In between these two extremes, however, there is a very 
wide sector of observation, containing most scientific situations, in which belief, 
although not so obvious, is nonetheless present. 

It is instructive, in discussing the nature of facts, to ask some critical questions 
that stimulate lively, and often surprisingly heated, discussion. For a starter, one 
may inquire whether, in days when the earth was generally believed to be flat, it 
was indeed a “fact” for such believers that the earth was flat. Discussion of this 
simple question can be used to point up the relative nature of factualness as 
opposed to a more absolute view. 


Throughout this chapter we have had many occasions to refer to various attitudes 
that are characteristic of the scientist (e.g., his empiricism and skepticism). Here 
some of the most important of the personal characteristics of the scientist will be 
discussed in generalized terms. More specifically, we are referring to the idealized 
scientist; these characteristics do not apply to each and every scientist, nor even to 
each highly successful scientist. Nevertheless, the scientific population will average 
out much higher on these attitudinal characteristics than will the nonscientific, so 
that we are justified in labeling them as attributes of scientists. It must be remem- 
bered, also, that these characteristics are ones that fit the scientist, at least collec- 
tively, in his professional life; they do not automatically transfer to other spheres. 
In his personal life he is just as likely as the next man to show the typical human 
weaknesses. 

Beyond his skepticism and empiricism, already sufficiently emphasized, the 
scientist typically evidences some attitudinal characteristics that are in no way 
unique but that, rather, are shared by many other individuals. 

TOLERANCE FOR ERROR AND AMBIGUITY. The scientist’s skepticism is tempered 
by an unusual degree of tolerance for error and for incorrect theories. In fact, the 
scientist is even prone to welcome errors, in his research results, because he knows 
that he can learn from them. Also, it is simply too much to expect error-free 
advances in science. His objective is to reduce the error in his observations and his 
theories and to guard against the kind of bias that results from premature accept- 
ance of premises not actually warranted by data or theory. He also tends to be 
tolerant of ambiguity for similar reasons. Most of the data and theories with which 
he is in contact have substantial proportions of ambiguity. The scientist must learn 
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to live with these, even as he attempts to reduce the ambiguities. That is, the 
scientist tends to work in the border area between relatively established knowledge, 
or hard “facts,” and complete ignorance. He must, therefore, be comfortable with 
something less than black and white answers; he must learn to tolerate the grayness 
that is associated with ambiguity. 

CREATIVITY AND IMAGINATION. Because these important ingredients of scientific 
success are relatively less emphasized, the attributes of creativity and imagination 
are discussed here, in spite of their earlier mention and their much fuller treatment 
in Chapter 8. 

To many the scientist is not seen as a creative person. Moreover, it is true that 
many aspects of science involve routine functions that require little in the way of 
imagination. But this is certainly not true of certain other aspects of science, 
particularly those having to do with the kinds of intellectual activities already 
briefly discussed. In a very real sense, the scientist may be just as creative, in his 
construction of theory and design of experiments and measuring devices, as the 
graphic artist or the musical composer. As emphasized earlier, scientific laws are 
not really “discovered” in that they are lying somewhere out in the real world 
waiting for someone to come along and find them. They are constructed by man, 
just as are the more broadly based scientific theories. The fact that the scientist 
must keep his construction tied to reality, perhaps to a greater extent than the artist 
or the novelist, certainly does not lessen the degree to which imagination and 
creativity are needed, but does seem to make his job a somewhat more difficult one. 

CURIOSITY AND INTELLECTUAL CHALLENGE. Allowing free play of imagination in 
the service of creativity is clearly the hallmark of a great scientist. The key factor 
that underlies the dedicated behavior of so many scientists is, quite simply, 
curiosity. More specifically, it is the intellectual challenge the scientist finds in his 
work. Much as the expert chess player or bridge player is challenged by the subtle 
problems he faces in these games, the scientific researcher is challenged by the 
equally fascinating and much less formalized kinds of intellectual problems he faces 
every day in his work. These problems concern especially the interrelationships 
between theory and data. For example, how can one best conceptualize the 
so-called intervening variables that operate within the organism to facilitate his 
behavior in various problem-solving situations? What processes operate to 
strengthen errors in learning situations in spite of clear “wrong” signals, or for that 
matter to reinforce such socially and personally undesirable habits as nail biting and 
cigarette smoking? Are there any general behavioral principles that underlie all 
these error-strengthening tendencies? These are all examples of the kinds of 
problems that are constantly posed by the inquiring scientist. 

The design of experiments to test hypotheses about such problems, and the 
interpretation of results of such experiments, or others not expressly designed to 
bear upon the problems, are among the most fascinating aspects of the work of the 
scientist. Moreover, the interplay of data and design is never finished, because each 
new set of data collected and reported bears upon the theoretical constructions 
under consideration and new experimental designs are thereby suggested. As a 
matter of fact, it is often easy for the scientist to concern himself too exclusively 


with this interplay and with the design of new experiments, so that his data- 
collection activities may tend to lag seriously. 


Pure and Applied Science 

Our discussion of the curiosity motive as a central factor in scientific motivation 
brings us close to a particularly lively and significant contemporary issue. This is 
the opposition of applied and basic (or “pure”) science. Such an opposition is 
unfortunate, Not only are these two activities closely related, and at times indis- 
tinguishable, but they are essentially complementary to each other. Nevertheless, 
the dichotomy has been sharpened and exaggerated recently because of the empha- 
sis on relevance. Clarification of the basic issues is therefore especially desirable. 

DISTINCTION. Basic science is intended to develop knowledge for its own sake. It 
is thus closely related to theory construction, although more strictly empirical 
endeavors are also included in this category. Applied science, on the other hand, is 
intended to develop knowledge, both theoretical and empirical, with a particular 
practical application in mind (e.g., the cure for some disease, such as cancer). 

This difference in intention, or motivation, is the only way these two nominally 
contrasted scientific endeavors can be fundamentally distinguished. All science 
utilizes the same procedures, such as those described previously in general terms, 
regardless of the intent of the investigator. Normally, the kind of problems attacked 
will vary with the intent of the investigator, but even here a distinction between 
pure and applied science cannot always be safely made; and there are many 
borderline cases, where the motivation of the investigator is not clear. Finally, 
much pure knowledge of broad scope and fundamental character has been gained 
from primarily applied efforts (e.g., the germ theory of disease, initiated by 
Pasteur’s applied medical efforts) and many important practical applications have 
stemmed from pure scientific efforts (e.g., the development of atomic weaponry 
during the World War II, based on fundamental discoveries in physics by Einstein 
and others). It is this close interrelationship between the two kinds of science that 
makes especially unfortunate continuing attempts to emphasize their distinction. 

JustmicaTION oF Basic RESEARCH. From a strictly utilitarian point of view, 
basic research is generally regarded as groundwork for applications and practical 
developments; when basic research is stifled or for some reason fails to proceed, 
there tends to be a corresponding weakening of the applications to real problems. 
From a more theoretical or knowledge-centered point of view, man is first and 
foremost an unusually curious animal and seems to have a strong “need to know”; 
fundamental knowledge about the world in which he lives therefore has an 
especially high motivational priority, particularly when the more urgent biological 
needs, such as those for food and security, are reasonably well taken care of. 

To apply these arguments to a specific case, consider the problem of cancer. 
Decades of effort and many millions of dollars have been expended upon applied 
efforts to discover methods of stopping the unwanted growth of body cells. It is 
now generally agreed that curing cancer will be possible only when we have 
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developed more effective general principles of cell growth, so that cancer research 
funds are being increasingly alloted to fundamental cytological research projects 
(perhaps even to researchers who have little immediate professional interest in the 
cancer problem per se) as well as to researchers who are directly interested in 
cancer as a problem. 

COMMITMENT. The key to understanding the importance of pure research, as 
contrasted with applied research, is the concept of commitment. Scientists are 
unusually curious men who have a strong commitment to know more about their 
subject matter, to solve their immediate research problems, and to develop some 
higher-order abstractions in theories that will enable them and their fellow men to 
account better for some part of the real world. But in basic science, scientists have 
learned that other, more practical commitments so curtail their freedom of inquiry 
as to retard seriously the development of fundamental knowledge. Unlike the task 
of the engineer and the developer, where the objective is relatively clear and the 
procedural problems, no matter how difficult, usually relatively straightforward, 
the pure scientist has no clear guidelines to knowledge. He works best if allowed to 
follow his hunches and his research leads. It is impossible to predict in advance 
which particular directions will turn out to be the most profitable. Thus if he has to 
be concerned with research plans that seem to be directed toward resolving 
practical problems, such as that of curing cancer, he is correspondingly restricted in 
his work. It is for this reason that research-fund-granting agencies have generally 
felt that as few commitments as possible should be placed on a scientist’s work, 
once his general competence and the quality of his provisional research plans are 
assured, and that he should be given a very wide latitude in changing direction as 
he sees fit in processing his research. His basic motivation, curiosity, is thus 
assured. 

ENGINEER AND TECHNICIAN. The fundamental role of the scientist, in contrast to 
that of the engineer and the technician, needs to be clarified. The scientist’s role is 
to cut through the manifold complexity of everyday living and work with such 
underlying conceptualizations and correlated empirical observations as he can. He 
should not be expected to be an engineer and a technician at the same time. The 
psychologist in particular is subjected to such expectations. Do we expect a 
competent chemist to be also a first-rate cook? Why not? Obviously because the 
kind of variables he manipulates and the rules he develops (laws, theories) as a 
chemist cannot be directly translated into the practical prescriptions of the kitchen, 
even though the latter are entirely subject to the former. Why then expect the 
qualified research psychologist always to be a first-rate parent? He may be, but for 
other reasons than his scientific psychological background. And he may not be, but 
again for other reasons. 

The engineer, like the physician and lawyer, is a practitioner; his primary 
objective is to solve practical problems of the everyday world. Like any citizen, he 
may also be interested in knowledge for its own sake, but this interest goes beyond 
his engineering per se and is not necessary for it, just as it is not necessary that the 
scientist be concerned with the applications of his work in order to do it effectively. 


Asa citizen, of course, he should be so concerned, but again that concern goes 
beyond his purely scientific activities. 


The important job of translating basic principles in some field of knowledge into 
practically usable prescriptions, for child rearing as well as cooking, is thus within 
the province of applied science and engineering. The challenge is both an exciting 
and an important one. In practically-all fields of knowledge we know more in 
theory than we do in practice. We should be spending more time and energy in 
attempting to bridge this gap, but not at the expense of forsaking basic science, as 
some politicians and social theorists would do. 

In science, the emphasis is more on asking the fruitful question and less on get- 
ting the right answer. This difference from everyday life, and technical and engi- 
neering functions, is difficult for the layman to appreciate. Especially perhaps in 
our own culture, the layman wants the right answers and tends to equate science 
with success; that is, to focus on the solutions rather than the processes that produce 
them. What is not appreciated is that science must proceed by finding the right 
questions to ask before solutions can be obtained. 

Distinguishing between answers that are useful and those that are right is another, 
related difficulty. The scientist realizes the tenuous nature of his knowledge; he is 
humble. Having learned from centuries of hard experience that even the most 
rock-ribbed and apparently secure beliefs can be toppled, he is always likely to 
show at least a hint of insecurity in his thinking. This the layman is prone to 
interpret as weakness, as he would when it occurs in, say, a politician or a labor 
negotiator. It is hard for him to see the scientist as a different breed of animal. But 
unless he is so seen, and social and political decisions are made accordingly, support 
for his crucial contribution to society is likely to be weakened and his contribution 
correspondingly reduced, which is a consequence that thoughtful observers will 
find disturbing at a time of great social and intellectual flux, when both science and 
engineering contributions to society are becoming ever more necessary. 


Some of the more important and more interesting scientific issues within psychol- 
ogy will be discussed. 


TERMINOLOGY 


One of the upsetting discoveries that students make as they start their study of 
psychology is that psychologists, like other scientists, tend to use a different 
vocabulary than that of the layman. Each field of study has its own jargon. It would 
be nice if this were not the case, that is, if exactly the same set of words could be 
used throughout all fields of study with exactly the same meanings. Unfortunately, 
however, such a large vocabulary would be required, with some words restricted 
only to certain fields, as to defeat the purpose of the attempted simplification. 

Within psychology the semantic problem is aggravated by the complexity of the 
subject matter. The same word is often used with multiple meanings. It is necessary 
for the student to keep these meanings separate, in accordance with the context in 
which they are used. A single example should clarify this. Consider frustration. 
This word is taken from the common language and used by psychologists in 
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essentially a conventional manner. Nevertheless, in experimental work by psychol- 
ogists there are at least three distinct usages of the word. First, frustration can mean 
a particular operation or manipulation, which may be made by the experimenter or 
in real life by anyone. So used, the term refers to some kind of blocking operation 
that prevents a motivated organism from obtaining a goal or persisting in goal- 
directed behavior. Second, frustration can mean the behavior that is evidenced when 
the organism is thus blocked; for example, a child whose toy is kept from him may 
react with such “frustrated” behavior as screaming or attacking some one in the 
vicinity. Third, frustration can be used to mean some hypothesized internal state or 
process presumed to underlie the overt behavior that occurs after blocking. Thus, 
for example, the college student who has failed an important course and is thereby 
blocked from achieving an occupational objective may verbally attack the instruc- 
tor or take his complaint to some administrative official. Such frustrated behavior 
can be attributed to the inner state of frustration that is assumed to exist. 


Operational Definitions 

It is clear that each of the preceding different usages of the same word is 
necessary for one purpose or another if we are to treat frustration adequately in its 
various facets. But what is of crucial importance is that the user explicitly make 
clear which use he intends. Defining words or concepts in terms of the operations 
that produce them is called operational definition, 

Much controversy has been generated within psychology as well as other fields 
by confusion about the so-called operationism movement. Some of this confusion 
has resulted from an early overselling of the movement, within philosophy and 
science, but much has also arisen from a reluctance of writers to be pinned down by 
the demands of the movement. Without getting into this controversy, let us be clear 
about the fundamental issue. Stated most simply, operationism merely requires that 
a communicator be explicit about the meaning intended for his terms. Because this 
is such a big issue within science generally, and because it has not always been 
clearly presented within psychology, it is important that the student begin the study 
of scientific methodology with an appreciation of the role of operational definitions. 
Operationism thus deals only with clarity of communication and has nothing to say 
about the accuracy or validity of the empirical or theoretical statements themselves. 
Moreover, adherence to operational definitions cannot be held responsible for a 
dearth of ideas, and there is no incompatibility between the free use of one’s 
imagination and operational clarity in communication, 

Because words are such important tools in Science, unnecessary ambiguity in 
their use compounds the difficulty that one’s audience has in understanding 
scientific communications. Even at the risk of seeming stilted and mechanical, it 
therefore behooves scientific writers to be as clear and explicit as possible with 
regard to the fundamental meanings of their terminology. Once this basic matter is 
settled, there is plenty of opportunity for imagination and creativity to be evi- 
denced in the substance of the ideas expressed, and these virtues can be better 


appreciated when words are operationally defined from the start and such meanings 
are maintained throughout the discussion. 


PARSIMONY 


The principle of parsimony relates to the evaluation of theoretical principles 
within science. In this usage, parsimony means “simplicity,” and the principle 
asserts that the simplest of alternative theoretical accounts is to be accepted 
whenever the alternatives are equally consistent with the empirical data. 

The basis for the wide acceptance of the principle of parsimony is largely in the 
historical experience of scientists. Scientists have learned that unnecessarily com- 
plicated explanations are more likely to be in error than simpler ones. Analogically, 
the more that one embellishes a lie, the more likely he is to be caught up in it; the 
simplest lies are generally the most effective ones. In general, the greater the 
elaboration of any explanatory network, the greater the probability of error. 

How can the principle of parsimony be reconciled with the fact that the scientist 
deliberately sets up his experiments to determine the degree of his error? Very 
simply. The principle of parsimony has nothing to do with the testing of hypoth- 
eses or theories; it concerns only their acceptance on the basis of evidence currently 
available. Parsimony thus relates more closely to the use that is made of scientific 
data than to the actual conduct of research. When one is faced with the need to 
decide whether a new social or educational or military program should be adopted, 
making and implementing an unparsimonious decision can be disastrous, in terms 
of loss of time, money, and even lives. 

It is necessary to emphasize that the principle of parsimony in no way prevents 
any proponent of a more complex hypothesis or theory from producing data to 
support it and thereby give it an advantage over its simpler competitors. The 
principle cannot therefore be blamed for retarding the advance of scientific knowl- 
edge, as its detractors sometimes claim. On the contrary, the principle is a very 
strong positive force in this direction, for the very simple reason that it does put the 
burden of proof on such proponents. If they do not then succeed in obtaining such 
evidence in support of their own positions, they and not the principle of parsimony 
are responsible. 

Within psychology the best-known instance of the application of parsimony is 
with respect to the interpretation of the behavior of infrahuman animals. Consider 
some common examples, such as certain tricklike responses of pets (¢.g., the regular 
return of the evening newspaper by a dog, or more interestingly, the dog’s carrying 
the newspaper through a rail fence by holding it in a horizontal position). Most pet 
owners have interpretations of such behaviors that stress high intelligence and 
other humanlike attributes; this tendency to attribute human characteristics to 
animals is called anthropomorphism. Application of the principle of parsimony to 
such behaviors requires that simpler theoretical accounts, such as conditioning 
(Chapter 11), be accorded a greater degree of confidence until and unless they are 
unable to explain all the observations equally well. Questioning of the more 
complex account, and the refusal to accept it as long as the evidence does not so 
demand, is not equivalent to any absolute denial of it. Rather, this parsimonious 
stance is to be regarded as a kind of working position that both safeguards the 
practical application of scientific principles and encourages the active seeking of 
new experimental evidence. 
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USE OF ANIMAL SUBJECTS 


One of the aspects of contemporary psychology that many students find most 
difficult to comprehend, although they accept it in medical or other biological 
research programs, is the widespread use of animal subjects in research. The picture 
of psychology that many students bring to its study is apparently centered upon 
man and his problems of adjustment; the relevance of animal research is not readily 
grasped. The justification for the use of animal subjects within psychology is 
simply that they are organisms and they behave. Hence if we are concerned as 
psychologists with the observation and interpretation of behavior, infrahuman as 
well as human organisms are feasible subjects. 

The special advantages of animal subjects are clear. They are relatively cheap, 
are more or less readily available, are in no position to raise objections to their 
service as subjects in the way that humans characteristically do, and above all can 
be subjected to many conditions (e.g., surgical operations on brain structures, long 
periods of food deprivation) that are not permissible with human subjects. More- 
over, their entire lives can be controlled to a degree that is impossible with human 
subjects. 

The most serious objection to the use of animals in psychological research 
probably concerns the question of generality: Can results obtained with animal 
subjects be generalized to humans? There are a number of cogent reactions to this 
question. First, it should be understood that the issue is fundamentally empirical: to 
what extent can the results of animal research be generalized? There is and can be 
no simple and unequivocal answer to this question. Rather, each instance must be 
evaluated in its own right. However, it is safe to say that the psychological 
literature is full of instances in which animal subjects of various sorts have been 
effectively used in the development of general behavioral principles. 

Secondly, the problem of generality is by no means restricted to the animal- 
human dichotomy. Even when only human subjects are used, the problem of 
generality is always with us. As a matter of fact, there is sometimes good reason to 
doubt that the data collected on an individual at any given time and under some 
particular conditions can safely be generalized to even the same individual at some 
other time and under different conditions. In other words, generalizability is a 
relative matter and not merely a question of the kind of subject used. 

Thirdly, the generalization issue is only relevant if a comparative objection is 
involved; that is, if the purpose of the research is to compare various animal forms, 
and ultimately relate them to man. However, it is also possible to study animals in 
their own right, for their own sake; their behavior is then clearly one of the crucial 
features of such study. Behavioral investigations of animals are thus just as 
legitimate as any other types of biological research, 
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developed a most interesting device designed si site rahe ri er 
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jungle. This device consisted simply of a few hungry bedbugs enclosed within a 
tube with air circulation only at one end. When air currents brought human scent 


into the tube the bedbugs began to move about quite energetically. Thus this device 
could be pointed at suspicious-looking areas in order to detect hidden enemy 
soldiers, who were able to escape detection by visual inspection even at very close 
range. 

Psychologists have designed and performed numerous animal experiments 
bearing on fundamental behavior problems. Consider some recent research on the 
effects of dominance in rats. Laboratory rats were first trained individually to turn 
a wheel in order to avoid or escape electric shock (applied through a floor grid). 
When two rats were placed together there was severe disruption of the avoidance 
behavior (turning the wheel before the shock came on, at a light signal). Moreover, 
and more interestingly, there was a peculiar effect on escape behavior (turning the 
wheel to stop the shock after it started). Although most of the wheel turning was 
performed by the submissive rat, the dominant rat often actively prevented its 
submissive partner from making this response, even when both were being 
shocked, and attacked aggressively even after the wheel was turned and the shock 
stopped. 

Regardless of how this preliminary experimentation is interpreted (and a defini- 
tive interpretation obviously requires much more data), it should be clear that 
social variables are crucial even at the relatively “low” level of the rat and that these 
subjects can be fruitfully used in research designed to tease out fundamental 
behavioral principles that have potentially wide applicability over animal species. 
Moreover, most psychologists who utilize rats, pigeons, monkeys, or other animals 
as subjects do so because they are primarily interested in an analysis of some 
behavioral process, rather than in the animal itself or in the comparison of various 
animal species, including man. Choice of an appropriate organism for any given 
study must thus be made on the basis of a number of important factors related to 
the particular behavioral problem being investigated. Certain species offer advan- 
tages for particular problems; for example, the pigeon has excellent visual learning 
ability and so is a much better subject than the rat in studies involving dis- 
crimination of visual cues. There is no good reason for excluding any particular 
species because of preconceived notions of the nature of psychology. Investigation 
of the behavior of various animal forms along with that of man is necessary if 
psychology is to prosper as a fully developed science. 


Experimentation and Control l 
For illustrations of experimental control Valentine and Wicken’s 1949 book is 


still a good introductory treatment. Sidman’s Tactics of Scientific Research (1960) is 
a provocative, advanced discussion from a special point of view (positivistic, with 
formal use of theory minimized). É 
A comment concerning the dual use of the term control is in order. The term is 
often used along with description and prediction, as in the common statement that it 
is the task of science to “describe, predict, and control.” In this usage control means 
“to manage objects and events” in a very practical sense. This usage may be 
remotely related to the use of the same term in principle of control, in the sense that 
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the latter type of (experimental) control of variables does make possible effective 
management. Nevertheless, the two meanings are, in terms of the operations they 
identify, really quite distinct with quite different objectives—experimental, as 
contrasted with practical—and so should not be confused. 

For more general treatments of scientific procedure, there are recent paperback 
books on science as a “game” (e.g., McCain and Segal, 1973). Standen’s older 
Science Is a Sacred Cow (1950) is entertaining and does make some telling points; it 
can be faulted, however, for exaggerating the abuses and excesses of science and 
scientists without presenting a balanced account in which the solid achievements of 
science are recognized. The main source on experimenter bias is Rosenthal (1966); 
for a critical treatment, see also Barber and Silver (1968). A subsequent volume by 
Rosenthal and Jacobson (1968) is also of interest; it purports to demonstrate the 
way the performance of schoolchildren tends to follow their teachers’ a priori 
expectations, indicating a substantial influence of bias in this everyday activity. 


Measurement and Statistics 

With regard to psychologist’s attitudes toward statistics, that of the behaviorist 
B. F. Skinner deserves mention. Skinner (1972) has persistently refused to ac- 
knowledge that statistics is as useful as most psychologists seem to think. He feels 
that it is often used as a substitute for careful experimental controls, which are 
thereby discouraged. Skinner has also insisted on the primacy of the single subject 
and argued that averaged data, from groups, give a misleading picture. This general 
point of view is well represented by Sidman (1960). 

A comment on the extremely commonplace abuse of the term normal is also in 
order. Consider, for example, weather data. We are constantly given the “normal” 
rainfall for the year to date, with the implication that anything below that figure is 
somehow inferior or unusual, disregarding the obvious fact that approximately 50 
per cent of the cases have fallen below! Use of the normal curve as a framework 
rather than the simple mean would require very little in the way of added learning 


but would add a great deal to the accuracy and even a little to the sophistication of 
much information presentation. 


Laws and Theories 

An excellent introduction to the philosophy of science and scientific meth- 
odology in general is provided by an early “classic” on this topic by Cohen and 
Nagel (1934). With regard to psychology, Turner (1967) has written a philosophi- 
cally oriented but excellent advanced treatment. Marx’s 1970 book on learning 
theory contains papers reviewing theories in that field as well as a general treatment 
of formal theory construction and more informal theorizing. 


History of Science 
For science generally, authoritative and readable sources of historical fact and 
interpretation are available in books by Conant (1947), Sarton (1952), and Butter- 
field (1957). More recent treatments are by Daniels (1971) and Burnham (1971). 
The classic treatment of the history of psychology is by Boring (1950). 


Contemporary Science 

Science is currently undergoing a searching re-examination as our society 
struggles to adjust to fast-moving social changes. The intellectual ferment that 
accompanies this process is represented by numerous articles. For example, the 
chemist Blackburn (1971) has proposed that sensuous and intellectual activities be 
regarded within science as complementary, reflecting the revolt of the counter- 
culture against an exclusively intellectual stance. 

In the light of so much questioning and criticism, it is reassuring to learn, from 
a 1972 poll, that approximately half the populace still regards science and tech- 
nology with “satisfaction and hope,” whereas only a very small percentage (6 per 
cent) of those queried expressed either fear or indifference. Nevertheless, doubt 
that basic science is generally understood is raised by the very low rating given to 
the objective of “discovering new basic knowledge about men and nature.” 

The role of basic science in technology and application of scientific principles has 
been researched in several investigations. Project Hindsight, conducted by the U.S. 
Department of Defense, raised questions about the extent of this role. A subsequent 
study by the National Science Foundation, however, indicated that the earlier study 
had not gone back far enough in its search for relevant basic research; about 90 per 
cent of such research was found to have occurred at least one decade prior to the 
development of technological devices. This study was called Technology in Retro- 
spect and Critical Events in Science, abbreviated TRACES. A further study 
sponsored by the National Science Foundation, Interactions of Science and Tech- 
nology in the Innovative Process: Some Case Studies, consisted of a more intensive 
analysis of eight technological innovations and gave further support to the interplay 
of basic science and technological innovations. 


Operationism 

Benjamin’s 1955 book is a good introduction to this topic; Steven’s 1939 paper 
remains a meaty evaluation of the role of operations, and more generally positivism, 
in psychology. 


Parismony ae 
Other names for the principle of parsimony are William of Occam’s razor (named 


for an early proponent) and Lloyd Morgan's canon (used when it is applied spe- 
cifically to the problem of interpreting animal behavior). 


Animal Subjects 

There have been occasional protests against the excessive use of certain favored 
animal forms, mainly the rat, in behavioral research (e.g., Lockard, 1971). The 
research on dominance-submission in avoidance performance was reported by 
Logan (1972). A further explanation of the widespread experimental use of animals 
in psychology (e.g. rats and pigeons in learning research) is provided in Supple- 
ment A-3. 
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recedents and Procedures 


Unlike this artist’s interpretation of the state of French law in the 
1830's, psychology is in no immediate danger of perishing under the 
weight of its own body of knowledge. The scientific study of behav- 
ior, however, has amassed certain procedures and precedents and 
these historical antecedents are the subject of this chapter. 
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his chapter briefly reviews the systematic movements that have been of 
greatest significance in the development of American psychology. 
Some appreciation of these movements is necessary as a basis for 
understanding contemporary psychology. 

These movements have been mainly in the form of “schools” or 
“systems.” Within psychology, a school is a group of individuals who 
share certain fundamental methodological or theoretical points of 
view. A system is similar in that it is a particular conceptual framework 
within which the problems of psychology are viewed and basic prin- 
ciples are developed. Systems differ from schools in that they are less 
likely to involve continuity of individuals. 

The first important movement, associationism, was a product of 
philosophy. Although in some ways now mainly of historical interest, 
its influence persists in a variety of contemporary forms. 

The first school in American psychology, structuralism, was initially 
a joint product of European philosophy and German psychology. It was 
brought into this country by an Englishman, E. B. Titchener, whose 
name is most closely associated with its refinement. Structuralism 
concerned itself exclusively with a study of mental experience using a 
rigorous form of introspection and is of limited direct influence today. 

Two of the most generally influential systems, functionalism and be- 
haviorism, were almost entirely American made. 

Functionalism, which emphasizes utility, has a scope as broad as 
that of structuralism was narrow; it grew from Darwinian evolution- 
ary theory and the consequent interest in animal behavior as well 
as the American pragmatic philosophy. Never a highly formalized or 
strongly proposed system, functionalism nonetheless represents the 
way in which a great number of psychologists, perhaps a majority, 
actually go about the business of researching and theorizing. In refus- 
ing to make a clean break with the philosophic past, however, and in 
insisting on the use of introspection as one of its methods, func- 
tionalism failed to satisfy John B. Watson, who proceeded to proclaim 
the virtues of a completely objective psychology. 

Watsonian behaviorism was essentially an attempt to apply the ob- 
jective techniques used in studying animal behavior to human prob- 
lems. Under the pressure of polemic competition and criticism from 
various sources, Watson proceeded to deny the existence of con- 
sciousness as an entity and the causal significance of mental 
processes (thus leading to the witticism that psychology first lost its 
soul, then its consciousness, and finally its mind). The more moderate 
form of behaviorism has been and continues to be enormously suc- 
cessful in shaping American psychology particularly. 

Several systems of European origin have been transplanted to the 
United States and have helped to modify the behavioristic revolution in 
psychology. Gestalt psychology, initiated in Germany by the powerful 
triumvirate of Max Wertheimer, Kurt Kotfka, and Wolfgang Kohler, 
emphasizes perceptual rather than learning factors; its major tenets 


have been more or less integrated within modern psychology. Kurt 
Lewin’s field theory, a close relative to Gestalt theory, which was also 
imported from Germany, has been significant mainly in the areas of 
social psychology and personality. Of greater general influence, out- 
side psychology as well as within, has been psychoanalysis, a product 
of the Austrian physician Sigmund Freud. Psychoanalysis has had 
questionable scientific status but unquestionable scientific impact. 
There are signs now that its impact is waning within both general 
psychology and clinical psychology, but its complete demise is prob- 
ably well in the future. 

Schools and systems no longer play a directly active role in psy- 
chology, but there is still a great deal of ferment and controversy. 
Much of this is today centered around the humanistic, or “Third 
Force,” movement. Proponents of this view hold that orthodox psy- 
chology, as represented by the traditional forces of behaviorism and 
psychoanalysis, has failed to present an authentic and truly human 
picture of man. The chapter is concluded with a brief examination of 
this movement and an explanation of why it is best regarded as com- 
plementary to rather than a replacement of experimental psychology. 


This review of systems in psychology is presented as a means of orienting the 
reader to the field, not because systems are currently highly significant within 
psychology, but because their historical influence is still evident within most 
psychological research and practice. More important, they offer an excellent 
opportunity to review the history of psychology, or at least of the American 
psychology upon which we shall concentrate, and thereby to gain a valuable 
framework into which the more detailed picture of various aspects of psychology 
can be fitted. 

A school, as used in the present context, is a collection of scholars and/or 
researchers who may or may not be physically together or contemporary with each 
other but whose work and whose underlying point of view share salient features. A 
system is a correlated phenomenon but differs from a school in that there is less 
emphasis on the persons involved and more on theoretical principles. 

Historically, schools and systems have had more influence in the development of 
psychology than is true of most of science. Their role has been, in the main, to 
facilitate concentrated but broadly based work on a relatively narrow set of 
problems, or conversely, to stimulate an intensified but narrow approach on a broad 
set of problems. This they have accomplished mainly by instilling in their adher- 
ents the kind of zeal that is associated more often with religious and political 
endeavors than with scientific efforts. This strong motivation, combined with the 
school’s provision of a common framework for and impetus to research and 
conceptualization, has resulted in a number of growth spurts within psychology, as 
detailed in Table 3-1. 

Such enthusiasm does not come without a price. The price that psychology has 
paid for its schools is an overemphasis on the personal element, on the personalities 
of the systematizers, and the rightness or wrongness of their efforts. 
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Table 3-1 systematic Phases in American Psychology 


The major systematic phases in the development of contemporary American 
psychology are brought together in Table 3-1. Associationism is omitted because of 
the inclusion of the fundamental principles of association in other, more clearly 
delineated systems (for example, behaviorism); field theory is presented separately 
from Gestalt psychology, in accordance with its origin, although the text treats 
them together. A considerable amount of arbitrary judgment has necessarily been 
exercised in connection with the selection of names and dates, with the latter 


especially to be considered an approximation. This table should be consulted as our 
discussion of the various systems proceeds. 


ASSOCIATIONISM 


Associationism is not so much a school or a system as it is a general principle 
around which psychologists and others have long concentrated a variety of theo- 
retical efforts. The principle, simply stated, is that ideas or events that occur 
together in time or space become related in memory, so that on future occasions the 
recurrence of one member of such an association tends to produce the other 
members; the word table, for example, suggests chair, and hearing a class bell sound 
mind leads to such behaviors as opening notebooks, looking forward, and the 
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Associationism is included here because of its ancient origin and persisting 
influence up to and including the contemporary scene. Indeed, philosophical 
precursors to psychology used it more than any other single explanatory principle; 
an account of its history is therefore at the same time an account of much of the 
history, and the prehistory, of psychology. 


STRUCTURALISM 


In contrast to the amorphous character and long history of associationism, 
structuralism was a closely knit system that flourished for a relatively brief period 
around the turn of the twentieth century. In spite of its short time span, it is 
important because it arose in connection with the formal initiation of psychology as 
a science separate from philosophy and was important in the early development of 
psychology in the United States. 

Structuralism represents the culmination of a highly sophisticated kind of 
introspectionism, or systematic concentration upon self-observation of conscious- 
ness. Introspection, as the structuralist used it, consisted of an intense effort by a 
thoroughly trained investigator to study his own conscious experience. In this 
process the observer was expected to learn to ignore extraneous, distracting stimuli 
and to concentrate upon the conscious elements that the structuralist felt to be the 
central subject matter of psychology. 

Structuralism as a school was largely the work of one prominent and energetic 
psychologist, E. B. Titchener. His training had been in the laboratory of Wilhelm 
Wundt, at Leipzig, Germany. Wundt’s formal establishment of this psychological 
laboratory in 1879 is generally recognized as marking the more or less official 
birthday of psychology as a separate discipline (separate, that is, from its two 
“parents,” philosophy and physiology). Titchener brought Wundtian psychology to 
this country, got it established and accepted as a new field of study, and carried on 
a variety of introspective studies. 

The first three decades of this century witnessed a vigorous attempt, by 
Titchener and his associates, to maintain the pristine quality of an introspectionistic 
science. Nevertheless, structuralism failed to survive as a system. Its demise was 
almost as rapid as its rise. 


FUNCTIONALISM 


We turn now to the mainstream of American psychology. Associationism, with 
its historical roots in antiquity and its philosophical and early behavioral develop- 
ment in Europe, and structuralism, with its methodological roots in Germany, were 
essentially transplants to this continent. Functionalism was and is basically an 
American system. 

Functionalism was never a strongly self-conscious or systematic school. It was 
partly a reaction against the self-declared exclusiveness of Titchenerian psychology 
in this country and partly a matter of many pioneer psychologists engaging in a 
variety of new activities (e.g., devising and administering tests of ability, studying 
children by asking them questions, or experimenting on the learning of animals). 


Functionalism thus represented a wide and variegated process, or set of processes, 
in American psychology. 


Insofar as there really is any basis for a functional system, it is that functionalists 
generally have been concerned with the behavioral adjustment of the organism to 
his environment. Because this adjustment may take many forms and be studied in 
many different ways, there have been many different kinds of functional psychol- 
ogy. More specifically, the functionalist tends to be concerned with dependency 
relationships—that is, “function” in the sense of the dependence of one variable or 
process upon another. This is what science is all about. The functionalist in 
psychology has gained systematic prominence more from his opposition to, or 
failure to identify with, some other school or system, such as, initially, the struc- 
turalist or, more recently, the behaviorist, the Gestalt, or the psychoanalytic. 

Functionalism as a school culminated in two particular locations: the University 
of Chicago, where it reached its most vigorous activity under Harvey Carr, and 
Columbia University, where its spokesman was Robert Woodworth. But the heart 
of the functional movement was and is the systematically unpretentious researcher 
who continues to experiment on a variety of behavioral and experiential problems 
and to interpret his results without benefit of any particular overreaching theoreti- 
cal framework. Because this kind of scientific activity promises to be with us for an 
indefinite period the prospects are good that functionalism too will remain a 
systematic trend with high viability but low visibility. 


BEHAVIORISM 


Although trained as a functionalist, John Watson felt that the functionalist 
position did not go far enough in the direction of objectivity to insure full scientific 
respectability. Watson felt that the earlier concern with subjective matters, as 
exemplified in the structuralist introspection technique, should be discarded. 

In place of such study psychology was to use a strictly objective approach, 
depending only on directly observable factors. In proposing behaviorism Watson 
intended to apply the objective techniques that had been developed for studying 
animals to human psychology. This was the message of the early behaviorist 
position. 

A more radical form of behaviorism developed gradually over the ensuing years 
as Watson took a more extreme and negative position, largely it seems as a function 
of his running arguments with numerous critics. The upshot was that he, and other 
more radical behaviorists, came to deny, sometimes explicitly and sometimes by 
implication, the existence of “mind” or “consciousness.” However, in thus 
attempting to refute his critics Watson painted himself, so to speak, in the very 
corner that he initially asked psychology to avoid, by taking an extreme meta- 
physical position on an essentially philosophical problem whose direct relevance 
for psychology is questionable. In any case, it was his early methodological 
behavioristic position that won for him great support, especially among the 
younger breed of psychologists, and that is much more readily defended. 

The most Watsonian of all present-day behaviorists is B. F. Skinner. Skinner’s 
continuing insistence on a strictly objective and behavioral psychology is generally 
recognized as representing the closest approach to the fundamental Watsonian 
position. Like Watson, Skinner has worked within a stimulus-response (S-R) 
framework. Skinner’s own research program has concentrated mainly upon the 
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operant conditioning technique (described in Chapter 11); associated techniques 
have been developed in education and therapy. Skinner’s many and varied research 
projects are tied together by acommon theme—reinforcement (or the strengthening 
of responses by positive aftereffects, such as rewards)—and an apparent extension 
of Watson’s radical form of behaviorism; he has persistently refused to consider 
nonobservable factors in the determination of behavior. Skinner’s general position 
is discussed in depth in Chapter 13, 


GESTALT PSYCHOLOGY AND FIELD THEORY 


also in behavior generally, it is necessary to consider the context in which particular 
stimuli occur. In other words, the total pattern or configuration of stimulation is 
more important than the individual stimuli that are emphasized in other systems, 
notably structuralism (for perception and thought) and behaviorism (for behavior). 


Gestalt Psychology 


The Gestalt psychology movement actually began with an experiment, and its 
interpretation. Max Wertheimer, with the aid of Kurt Koffka and Wolfgang 
Kohler, tackled the problem of explai 
ment. One important kind of such movement, named the “phi phenomenon” by 
Wertheimer, is produced by presenting a series of still stimuli. How can motion in 
Perception be produced by stimuli th 
addressed by Wertheimer. 


rate, usually sixteen frames per second, provides a remarkably smooth flow of 
movement in the objects photographed. i 


S, Or some internal functions, he 
simply accepted it, as a given, or as a phenomenon; in other words, his conclusion 
ew is a good illustration of the 
approach to perception called Phenomenology, which stresses untrained observation 
and acceptance of the consequent experiences, Phenomenological observation 


contrasts vividly with the highly trained, artificial kind of introspection that was 
advanced by the structuralists, 


Gestalt work was on configurations (Gestalten) and the importance of the whole, 
which was held to be more than merely the sum of the component parts. Determi- 
nation of some of the salient principles of visual perception, which relate to how the 
whole is organized, was an early, primary task tackled by Gestaltists, and some 
illustrations of this work are provided in later parts of this book. 


Field Theory 

Although there is considerable question as to the appropriateness of the analogi- 
cal use, within psychology, of the term field theory, borrowed from physics, there is 
no question about the efficacy and meaningfulness of some of the work that has 
been performed under this rubric. The research and conceptualizing of Kurt Lewin 
is pre-eminent in this respect. Although Lewin was in no direct way identified with 
the Gestalt psychologists, his underlying point of view shared a number of 
common aspects. The basic tenet of field theory is that it is the pattern and 
organization of the situation that are the determining factors in behavior rather 
than the elements of stimulus and response. Also, like the Gestalt psychologists, 
Lewin emphasized perceptual and cognitive conditions in his research. Psycho- 
logical rather than physical determinants are stressed throughout his work, which 
ranged from memory to personality and social psychology. 

The positive contributions of these movements have been significant in psychol- 
ogy generally as well as in such subareas as perception and personality theory. Most 
generally, they have served to provide an important balance to the S-R theoretical 
notions, as well as a refutation of much of the elementaristic character of the 
structuralist. The Gestalt psychologists and the field theorists thus have served 
psychology very well, even though they may not have won over nearly as many 
adherents as the more influential systems. The frequency with which their particu- 
lar contributions are cited is further evidence of the excellence of their contribu- 
tion. 


PSYCHOANALYSIS 


Psychoanalysis was the product of an Austrian physician and medical researcher, 
Sigmund Freud. Psychoanalysis is both a particular kind of psychotherapy and a 
loosely organized set of theoretical principles, which were more or less con- 
tinuously subjected to revision as Freud’s thinking developed. It is important to 
keep these two roles separate, for conclusions drawn concerning one of them may 
or may not be relevant to the other; not only were the theoretical propositions 
themselves loosely connected, but their relationship to the actual therapeutic 
practice was equally ambiguous. 

Freud took his medical degree, specializing in neurological factors, but preferred 
to continue in research rather than practice. It was his association with an older 
physician, Josef Breuer, which led to the actual founding of the psychoanalytic 
school. Their publication Studies in Hysteria, in 1895, was an account of the 
extended treatment by Breuer of the hysterical symptoms of one patient, the now 
famous “Anna O,” Breuer had used hypnotism in treating her and during the 
course of the therapy discovered that allowing the patient to talk about the origin of 
her symptoms while under hypnosis led to the disappearance of the symptoms. 
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This latter technique, which is not dependent for its effectiveness upon the use of 
hypnosis, was labeled the “talking cure,” or somewhat more technically, “catharsis” 
(meaning “‘a cleansing out”). Freud himself was extremely interested in this case 
and especially in the implications of the therapy that was developed, and he 
encouraged Breuer to proceed with the report. Breuer in the meantime had 
acquired a strong affection for the patient, and terminated the treatment. 

Largely as a result of his finding that not all patients could be successfully put 
into a hypnotic trance, Freud gradually modified the therapeutic procedure to 
concentrate upon a free and uninterrupted opportunity for the patient to talk. This 

is the free-association technique. Along with an analysis of the dreams reported by 
patients, it became the major tool in the psychoanalytic armentarium. However, 
Freud consistently found that symptoms expressed by patients seemed to be related 
to events in their past that they apparently could not recall. Hence his interest in 
unconscious motivation developed. Moreover, he was more convinced than Breuer 
of the centrality of sexual factors in the genesis of the kind of symptoms (e.g., 
paralyses and anesthesias) with which he was mainly concerned, those of patients 
with a classification of hysteria. He finally concluded that traumatic sexual exper- 
iences, mainly in childhood, were at the basis of most if not all neurotic dis- 
turbances. 

Our discussion thus far has mentioned the major themes Freud emphasized in his 
theoretical interpretation of psychological disturbance: (1) the importance of 
unconscious motivation, (2) the predominance of sexual experiences, (3) the critical 
tole of childhood and even infancy. Freud proceeded to put these three potent 
ingredients together in a theoretical mix that he propounded in various forms and 
with various ramifications throughout the remainder of his long and illustrious 
career. 

Freud’s contributions to psychology were enormous. However, from the point of 
view of the typical contemporary psychologist, they look somewhat different than 
they do to the nonpsychologist. The latter might be inclined to attribute to Freud 
a much higher degree of success in his interpretative and explanatory endeavors. 
The psychologist, on the other hand, would be more inclined to give Freud 
unstinting praise for opening up important new points of view—critical variables 
(infancy and childhood), the role of sex and the unconscious, the defense mecha- 
nisms (not mentioned above but to be discussed in Chapter 16 in detail)—and in 
general for illuminating dark areas of human motivation and behavior disorder, But 
he would be equally strong in his criticism of the general looseness with which 
Freud’s basic principles were related to the empirical evidence, if any, and his 
persistent refusal to admit the need for any kind of scientific (that is, controlled) 
evidence to test his ideas. 

A good example of this theoretical inadequacy is the Freudian construct of 
psychic apparatus (the conscious, unconscious, and preconscious), which has been 
well received and endlessly circulated, especially in lay circles and literature, but 
which is without any kind of substantial empirical underpinnings. Freud’s depend- 

ence upon clinical validation, or the attempt to confirm a Proposition by piling up 
additional reports allegedly showing the same relationship as originally observed 
(in the absence of anything like the usual scientific attempts at control of variables), 
is completely unacceptable on strictly scientific grounds. 


THE DECLINE OF SYSTEMS 


The significance of systems in American psychology has been steadily declining. 
Partly this is a result of the great loss of confidence that psychologists have had in 
the major theoretical and systematic positions and their turning more and more to 
narrower and more circumscribed theoretical efforts (for a time called “miniature 
systems,” although this particular term does not appear to have retained favor). 
Partly the decline is a function of the increasing numbers of psychologists and the 
burgeoning variety of research and practitioner roles that they are playing; psy- 
chology in this sense has burst the bounds of the old prescriptions and formula- 
tions. And partly, perhaps, the decline in systems is a reflection of the growing 
scientific maturity of psychology; as science advances it tends to reshape its 
perspectives and its problems. 


CONTRASTING PERSPECTIVES 


Psychology has been the product of two great historical traditions. The first of 
these and historically the oldest is philosophy; the second is physiology. Modern 
psychology emerged during the nineteenth century as a consequence of the joining 
of philosophy, which provided mainly the problems, and physiology, which 
provided mainly the methods of study. In contemporary psychology versions of 
each of these traditions can be observed. The present-day counterpart of philos- 
ophy may be seen, by and large, in the humanistic and in the clinical type of 
interest. The present-day counterpart of physiology may be observed in more 
strictly scientific or experimental psychology. 

The humanistic and clinical view looks at behavior mainly from a molar, or 
large-scale, perspective; the scientific point of view is mainly from a more analytic 
perspective. That is to say, the emphasis in humanistic and clinical psychology is 
on man and his feelings, his social relationships, his personality and its develop- 
ment. The emphasis in scientific psychology tends more to be on the particular 
mechanisms and processes involved in behavior. Humanistic and clinical psychol- 
ogy want solutions to practical problems, want psychology applied to life. Scientific 
psychology wants solutions to fundamental theoretical problems; its objective is 
scientific order. The humanistic and clinical psychologist looks at man as he is. The 
experimental psychologist tends more to abstract man and other organisms, to 
utilize “artificial” types of situations. 


The Clinical-Experimental Schism d 

The recent history of psychology has been marked by a fundamental cleavage in 
point of view and method between the clinical and the experimental perspectives. 
Although there are many facets to this divergence of opinion, it has been, at heart, 
a methodological disagreement. Some clinicians have held that adequate knowledge 
can be acquired about behavior and its manifold determinants, especially those of 
a subjective (mental) nature, by clinical techniques (e.g., Freudian). Exper- 
imentalists have typically insisted on the necessity of the more orthodox, controlled 
kinds of observations. It must be noted that exceptions have occurred in both 
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directions, but perhaps most frequently in the case of clinicians, who have tended to 
agree in essence with the experimental position. 


The Humanism-Experimentalism Schism 

In contemporary psychology the clinical-experimental schism has been largely 
superseded by somewhat different sets of opposed values. The values offered by a 
diverse set of humanists have been set against the orthodox views of scientifically 
oriented psychologists. Here we will first examine the humanistic movement as it 
has attempted to influence psychology and then explain why it has failed to 
generate as much enthusiasm within psychology as it has outside the profession. 

THE THIRD Force. The contemporary humanistic movement in psychology is 
now often called the Third Force. In this way it is contrasted with the first two 
forces of behaviorism and psychoanalysis. From the perspective of the Third 
Force, these earlier forces are now seen as inadequate to meet the demands that 
modern society places upon psychology as a science of the human organism. 

As expressed by one of its leading proponents, an important objective of Third 
Force psychology “is to present a more accurate picture of mankind—one that does 
not conflict with the way we experience ourselves and others” (Severin, 1971, p. 2). 

The unity of the person, autonomy of the individual (cf. Chapter 13), human 
goals and values, and the uniqueness of man are some of the other positive concerns 
of the Third Force. 

MetHops: Tne Basic Issue. It would be difficult indeed to disagree with many 
of the objectives of the Third Force psychologists. Who among us does not want 
more authentic models for living, or more adequate understanding of the integrity 
of the person? The fundamental issue remains how these are to be achieved. Third 
Force psychology is, in essence, “an orientation to psychology—a way of thinking 
about man and the whole scientific enterprise that modifies our image of human 
beings and frees psychology from several artificial restrictions placed upon it by 
theories that now appear to be outmoded” (Severin, 1971, p. 11). 

In their insistence upon new techniques of study the Third Force psychologists 
make much of certain new developments within the philosophy of science that 
stress the role of subjective factors in science, In the main these new arguments deal 
with the context of discovery, as earlier described, rather than with the context of 
confirmation. 

The contrasting points of view about method can be illustrated by the statement 
quoted earlier that an accurate Picture of mankind is one that does not ‘conflict 
with the way we experience ourselves.” The whole history of science points in the 
other direction; it is when scientists have deliberately chosen new and different 
ways of picturing their phenomena in contrast to the way they appear to us as 
laymen, that they have most often been able to develop an adequate understanding 
of them. For example, visual experience tells me that the world is flat; Columbus’s 
voyages showed that not to be true, Ultimately the scientific picture needs to be 

translated back into the language and the imagery of the layman so that it can be 
incorporated into his own framework; this Process results in an enrichment both of 


the ordinary view and the scientific view, because these are complementary to each 
other. 


There does not seem to be any good reason for holding that psychology is in 
essence different from the other sciences, biological as well as physical (often 
classed together as “natural,” to contrast with human sciences; are the latter, then, 
by implication “unnatural”?). The pivotal distinction here is that between method 
and technique. It is certainly true that the human sciences require unique tech- 
niques, because they, like all sciences, deal with a unique subject matter and 
constitute unique problems. On the other hand, it is the general experimental 
position that these techniques must all fit under the broad umbrella of scientific 
method, as this has been described in Chapter 2. Thus Third Force psychology, 
although of value for calling attention to certain deficiencies in prior work and 
perspectives, has not itself offered much in the way of new positive methodology. 
Moreover, if and when it does so, it may be expected to converge with the 
mainstream of experimental psychology, if it really means to stay with a scientific 
approach to psychology rather than one of the alternatives. 

A COMPLEMENTARY RELATIONSHIP. As suggested above, the humanist and the 
experimentalist positions are not mutually contradictory. In general, the humanistic 
position provides important problems for the experimentalist to resolve but is itself 
incapable of providing scientifically acceptable answers. The experimentalist, on 
the other hand, has the tools to attack the problems but is less likely to use them 
effectively unless he has important problems. For its fullest advance, therefore, 
psychology will ultimately need to combine the richness of problems offered by the 
humanistic and clinical approach with the experimental analysis offered by the 
Scientific approach. ie 

There are now encouraging signs that this process is beginning. For pram ple, 
experimentalists at long last are taking seriously an obvious but exceptionally 
difficult problem that has been generally skirted or deliberately ignored: the 
relationship of conscious experience to overt behavior, which is the central topic of 
Chapter 4. It is important that development of research on this topic be accelerated. 


Schools and Systems ER 

For the history Ke psychology, Boring’s classic treatment (1950) is indispensable. 
Heidbreder’s Seven Psychologies (1933) remains an excellent discussion of the basic 
schools. Historical information is also available in Watson’s Great ee 
from Aristotle to Freud (1971). Systems are critically reviewed in Marx and Hi 4 
Systems and Theories in Psychology (1973), and Hillix and Mars'a reader (1974) 


Provides selections from the original sources. 


The Third Force í R 
Severin’s description of the Third Force movement from which the quotations in 


the text were taken is his 1971 essay. A good overview of the movement is provided 
by Bühler and Allan (1972). 
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The extent to 
which we are 
limited in our 
ability to per- 
ceive and the 
consequences of 
these limitations 
on our behavior 
are the concerns 
of the following 
five chapters. 


Lea 
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ach of the fundamental issues around which this introduction to 
psychology is organized is itself introduced in terms of a brief history 
of the problem and a more extended discussion of the methodology 
that has been used and that is needed for its attempted solution. 

Some explanatory comment is necessary concerning the manner in 
which these key problems will be presented in this book. The major 
solutions to them that have been advanced will be presented and 
evaluated, but in most cases there will be little attempt to decide which 
of these solutions must be accepted as “correct.” In other words, the 
emphasis will be on the formulation of the problems; the objective will 
be to have the reader understand not only the nature of the problem, 
but also the principles that underlie the attempted solutions of it. This 
procedure is based on the assumption that if the reader really has a 
good grasp of these problems and of the way in which they have been 
and can be approached, he will be in possession of fundamental and 
long-lasting knowledge—and he will have the necessary tools for some 
evaluation of both current and future attempts to resolve the issues. 

The maintenance of intellectual tolerance is particularly necessary 
in psychology. For many problems final answers are simply not avail- 
able on the basis of our present knowledge. The working scientist, in 
his quest for new knowledge and understanding, maintains a tolerance 
for ambiguity and uncertainty. Premature emphasis on final solutions 
or premature acceptance or rejection of proposed solutions may have 
the effect of stifling future scientific work. 

No issue has a more complex and extended history or a more diffi- 
cult methodology than that of the role of consciousness in behavior. 
The difficulty in the comprehension of this problem is matched by its 
importance. Few psychological issues have greater interest for many 
students or, ultimately, greater implications for all psychology. Chapter 
4, which tackles the problem of handling consciousness scientifically, 
is thus an appropriate starting point for our study of psychology. 

The remaining chapters in this part all deal with other fundamental 
facets of conscious experience. Chapter 5 is concerned with the pri- 
mary way in which sensory processing of incoming information is 
accomplished by the various receptors, with varying degrees and kinds 
of conscious experience. Chapter 6 is concerned with the crucial 
topics of attention, or focusing of consciousness, and perception, or 
the manner in which the organism actually interprets as well as senses 
stimulation. The next two chapters deal with thinking; Chapter 7 takes 
up the more basic issues and Chapter 8 concentrates on problem 
solving, an activity for which the human organism is beautifully 
equipped. 


——— ee 


This illustration by John Tenniel 
from the original version of 
Alice in Wonderland is very ap- 
propriate to open our discussion 
of consciousness. In this scene 
the caterpillar has just asked, 
“Who are you?” Alice’s reply is, 
“I hardly know...I know who 
I was when I got up this morn- 
ing, but I think I must have 
been changed several times 
since then.” Alice’s reaction to 
the conscious experience of 
changes in her physical size and 
to the odd assortment of char- 
acters that she encounters illus- 
trates a fundamental rela- 
tionship between conscious 
experience and behavior. Has 
her ability to perceive, feel, think, 
and will been altered by her ad- 
venture, or has such an altera- 
tion, in fact, produced her 
adventure? 


N 
WI 


Overview of 


Consciousness 


his chapter presents first a brief summary of the meanings of the terms 
consciousness and mind. Consciousness is the name ordinarily given 
to describe our subjective, private experiences. When one is con- 
scious, he is subjectively experiencing—that is, perceiving, feeling, 
thinking. A conscious individual is normally responsive to stimulation. 
Consciousness thus refers to the condition of the organism in which 


subjective experiences occur. The introspectively given functions of 


consciousness are described as perceiving, feeling, thinking, and 
willing. 

Two roles for consciousness in behavior are considered. The 
active-role hypothesis sees consciousness as playing a vital part in 
determining behavior, even while it is a function of neural activities in 
the brain. The passive-role hypothesis sees consciousness as having 
no causal significance for behavior, but occurring merely as a function 
of brain processes. The interpretation of the results from behavioral 
testing of “‘split-brain” human subjects is a pivotal issue in this dis- 
cussion. Imagine an adult human with the two halves of his brain sur- 
gically separated. What might be the effects of such a separation on his 
conscious experiences? Would the normal unity of his consciousness 
be retained, or would he now experience two sets of conscious states, 
one for each half of the brain? 

Some partial answers to these intriguing questions can now be 
advanced. Split-brain human subjects have been produced by neuro- 
surgeons in an effort to relieve the debilitating effects of severe epi- 
leptic conditions and have been carefully studied by psychologists. 
The present chapter focuses on this research and the implications of 
the results thus far obtained. 

The chapter continues with consideration of other lines of evidence 
on both of the alternative views on the role of consciousness. It is 
concluded that consciousness as a phenomenon is like flame and 
electricity in that its relationships to other variables may be scientifi- 
cally determinable even though any ultimate understanding, in a phil- 


gai or metaphysical sense, of its essential nature is unattain- 
able. 


IDENTIFICATION OF TERMS 


There are two commonly used terms requiring identification: consciousness and 
mind. Because these are frequently confused and treated as synonymous, it is 
important to point out their somewhat different meanings. 

In its most fundamental meaning, consciousness refers to the way an organism 
typically processes information or stimulation from the environment, Conscious 
experiences are therefore always processes, even though we often think of them in 
terms of states. Such fundamental experiential processes are typically taken for 


granted, until such time as a stark contrast is provided by sudden losses of 
consciousness, as from a blow to the head. 

Like many terms used in psychology, consciousness is a construct, which means it 
is a kind of abstraction, based upon the processes observed, and in this instance 
directly experienced. There is a strong tendency to treat constructs as though they 


are things in and of themselves, and are somehow more than the processes upon . 


which they are based. This tendency, already noted for its troublesome effects with 
regard to psychoanalysis, is a dangerously misleading one that needs to be con- 
stantly combatted. Speaking and thinking of consciousness (or even more often, 
mind) as though there exists some superordinate entity is therefore to be dis- 
couraged. Such explicit caution is necessary in view of the common tendency 
toward this kind of reification, as the process is usually called. However, we all do 
have conscious experiences, as processes, and it is these that we are emphasizing 
even when, for the sake of convenient communication, we use the term conscious- 
ness. 

At some time during his life the typical human organism becomes aware of the 
fact that he is able to process stimulation in this way, that is, his consciousness itself 
becomes an object of consciousness. In other words, the person becomes aware of 
his consciousness, or of his awareness. Paying attention to conscious processes by 
conscious processes obviously sets the stage for a great deal of puzzlement and 
confusion and has helped to keep laymen as well as philosophers and psychologists 
busy for a long time. In spite of these various confusions, the fact that the human 
adult at least is capable of such sophisticated use of his consciousness must be 
reckoned with in any complete survey of human capacity and potential, and is 
especially crucial for a full development of psychology. 

Mind is a much broader and less precise term than consciousness. In its most 
common usage, mind is a construct that refers to the totality of conscious exper- 
iences, It is thus a more abstract as well as more inclusive term than consciousness. 
Moreover, mind is also often used in an even broader sense, to refer to adaptive 
behavior generally. In this usage it would of course encompass much more than 
would the term consciousness. 

Because the term mind is so much more ambiguous than consciousness the latter 
term will be used throughout this chapter to refer to subjective experience. When 
the term mental is used, however, it is intended to refer to conscious processes 
rather than to the more vague concept of mind from which it was derived; this 
usage of mental is a common one. 


TREATMENT OF CONSCIOUSNESS IN THE STUDY 
OF PSYCHOLOGY 


Within psychology there has been a curious tendency to downplay the signifi- 


cance of consciousness. Only recently has there been a widespread renewal of » 


interest in problems directly relating to it. The lag in general recognition of and 
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attention to problems involving consciousness is understandable in terms of the 
history of American psychology. As the discussion in Chapter 3 indicates, the 
major force toward greater objectivity in psychology has been the behavioristic 
system. In the process of arguing for objectivity behaviorists at first minimized 
consciousness and ultimately, in the radical behavioristic version of the system, 
came to deny consciousness any role at all. 

THE CONTEMPORARY SITUATION. None of the various mind-body solutions 
advanced by philosophers has captivated the psychological public. As a result it is 
the fashion in psychology today to deny the reality of the metaphysical problem 
—that of the ultimate nature of reality—at least as a problem for empirical science. 
Probably a majority of psychologists if given the opportunity would gladly vote to 
return this legacy to the philosophers from whom it originally came. 

Is this really a desirable solution to this age-old puzzle? Yes and no; yes because 
we can certainly do without the metaphysics in psychology, but no because the 
complete refusal to consider mental-physical relationships leaves psychology cut 
off from some of its most basic and challenging problems. Let us be more specific 
on the stance that we as psychologists need to adopt on this fundamental issue, or 
set of issues. (1) It is quite apparent to all but the most metaphysically biased 
persons that so-called mental experiences not only exist but are nearly constant 
companions of even the least mentally active human beings, so that consciousness 
along with overt behavior is indeed a quite legitimate and necessary subject matter 
for science. (2) It also seems that the metaphysical solutions thus far offered have 
little if any direct contribution to make to science. (3) It seems probable that the 
ultimate resolution of the relationship between our mental experiences and our 
brain processes, upon which most of us agree the former depend, must be worked 
out on the basis of a great deal more empirical data and theoretical orderliness than 
we now possess; until these are achieved the only reasonable position is simply to 
suspend judgment as to which if any of the solutions advanced is in fact correct. 

We need to pursue a large number of investigations both on mental phenomena, 
as these are behaviorally expressed, and on correlated overt behaviors. The 
neuropsychologist and the neurophysiologist, working directly on brain-behavior 
relations, will then have increasing amounts of usable grist for their theoretical 
mills. 

Psychologists are in a good position to provide an ever-increasing number of 
potentially relevant observations, both objective and subjective, for neuro- 
physiological consideration. The remainder of this chapter will provide examples 
of both kinds of observations. Some of the basic issues relating to the tripartite 
relationship between consciousness, body (brain, mainly), and behavior will be 
outlined with a minimum of metaphysical assumptions and implications. 


The content and organization of the following treatment are based primarily 
upon the kind of naive introspective procedure that is usually called phenomenolog- 
ical; that is, it is essentially untrained, in contrast to the structuralist, or Titchene- 
rian, procedure and is similar to the procedure adopted by the Gestalt psychol- 


ogists. It is, as far as possible, without philosophical or metaphysical biases and is 
a procedure that anyone can utilize. 


Accepting Consciousness 

We may best begin by recognizing the reality of consciousness, as a kind of 
“given” (meaning that it is to be simply accepted, without question). As a matter of 
fact, consciousness may be accorded a unique status: for the human being it is the 
given. As a variety of scholars and thinkers have said, in one way of another, if 
there is anything that man can be certain of, that one thing is his own conscious- 
ness. However, this does not mean that its status as a construct, as discussed earlier, 
can be ignored. Moreover, simply accepting the reality of conscious experiences 
does not require that any particular philosophical position about its relationship to 
brain processes also be accepted. 

Conscious experiences occur in nearly infinite variety. It has been estimated, for 
example, that the human eye is capable of discriminating 1.5 million different hues, 
or color variations, Subtle shadings and nuances in, say, emotional feelings are also 
possible in almost infinite variety. How does the investigator cope with such a great 
range of experience? It is apparent that pure description, although valuable and 
even necessary as a first step, is still just a first step. The scientific account depends 
upon cutting through the manifold complexity of everyday life to a set of useful 
abstractions so that predictable underlying regularities can be found, One such 
example, for the case of consciousness, might well be the positive-negative (or 
approach-avoid) dimension along which feelings appear to be basically orderable. 
Another, more obvious dimension would be the modality, or sensory mode, along 
which incoming stimulation is received. 


FUNDAMENTAL PROCESSES IN CONSCIOUSNESS 


Four fundamental mental processes—perceiving, feeling, thinking, and willing 
—are described in Table 4-1. The fact that they are listed as separate and in- 
dependent functions does not of course mean that they always occur that way in 
consciousness, On the contrary, our conscious experiences are more typically 
mixed, consisting of combinations of both these fundamental processes and their 
elaborations, as described in the table. Also, this kind of categorizing, like any 
based primarily upon introspective evidence, is arbitrary. Its value is as a prelimi- 
nary but not exhaustive survey, showing some of the organizational conditions in 
consciousness, as well as a kind of starting point from which further deductions 
can be made and new inquiries launched. 

Perceiving may be regarded as the fundamental conscious process. It represents 
the direct apprehension of the environment, or put another way, it is the immediate 
consequence of the functioning of the various sensory receptors, or specialized 
body structures that are sensitive to particular environmental energies and are 
appropriately connected to the brain by neural pathways. The variety of sensations 
and perceptions in the normal human subject is treated elsewhere. Perception is 
characterized as “primary” because it seems to be a natural and inevitable con- 
comitant of consciousness. Images are the conscious experiences that replicate the 
prior sensations or perceptions upon which they are based; they occur in the 
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Table 4-1 Fundamental Processes in Consciousness 


absence of the original external stimulus and differ from the original experience in 
generally being less vivid (for example, less deeply saturated in color) and distinct. 

Feeling is the name given to the emotional aspect of conscious experiences. Like 
sensations and perceptions, feelings must be experienced to be appreciated. 
Although there are many subtle variations, m feelings can be conveniently 
classified as either positive (pleasurable) or negative (painful or unpleasant); by 
definition it would be impossible to have a strictly neutral or indifferent feeling (as 
a = the idiom to “feel nothing” or “have no feeling” for something or 
someone). Feelings, again like sensations, always to be pri in the sense 
of being immediate and not derived from À ti cl oaran; however, 
accompany secondary or derived experiences, such as perceptions or thoughts, and 
so may then appear to lose some of their primacy. Thus some feelings seem to be 
inherently positive or pleasurable (e.g., sexual orgasm) whereas others seem to be 
inherently negative or unpleasant (e.g., nausea). Feelings may develop more slowly 
than sensations, especially when they are produced at least in part as a consequence 
of thought; moreover, they are unlike sensations also in being subject to dissipation 
if not kept free of distractions. (This point includes the distraction of one’s own 
introspection; it is impossible to maintain a high degree of anger, for example, 
while attempting introspectively to inspect it.) 

When feeling tones persist and tend to color one’s thought and behavior they are 
usually referred to as “moods.” Chronic feeling tones, which are integral aspects of 
one’s personality, are instrumental in determining an individual’s “temperament” 
—the name for an individual’s characteristic emotional coloring as seen by others. 

Thinking is the generic or class name given to the process in consciousness by 
which the several kinds of other experiences are manipulated. For this reason it is 
here categorized as “secondary.” “Thoughts” are thus usually complexes of 
sensations, perceptions, feelings, and various kinds of images, including those 
representing previous thoughts. 


Few terms in psychology cover a broader range and scope of functions. For this 
reason it is especially important to make clear the way in which thoughts can vary. 
For present purposes we may look briefly at some of the key dimensions—variables 
with continuous and more or less measurable values—along which thoughts can be 
placed. 


1. Reality orientation: here the extreme positions are represented by problem 
solving, which is directly oriented to the real, external world, and reverie, 
which consists of a flow of imaginatively produced thoughts, as in dreaming 
(or, even more extremely perhaps, as in hallucinatory and similar experiences 
of the psychotic patient). 

2. Temporal orientation: extreme positions would be represented by planning 
future actions, on the one hand, and reminiscing, on the other hand, with most 
thinking probably being somewhere in between with regard to the time 
dimension (and often restricted simply to present situations). 

3. Emotional involvement: minimal intrusions of feeling would be found in pure 
reasoning, whereas a maximum degree of feeling would occur in impulsive 
thoughts, such as those relating to aggression, personal violence, and the like. 

4. Conscious sufficiency: extreme positions on this continuum would be repre- 
sented by deliberate decision making, with fully conscious manipulation of 
thoughts, on the one hand, and the kind of unconscious contribution called 
incubation, on the other hand. Incubation refers to the production of solutions 
to problems in the absence of any apparent thinking of the usual sort; the 
person simply ceases to think about the problem, usually after a considerable 
expenditure of effort. Then the solution occurs suddenly, presumably as a 
result of “unconscious thinking.” Obviously this term refers to basic brain 
functions occurring in the presumed absence of consciousness. The role of 
unconscious functions in determining the structure and direction of cognitive 
processes has long been recognized by psychologists, after Freud. This was 
particularly true in early research on problem solving, in which mental sets 
and hints apparently not noticed by the subject were shown to be effective 
factors in solution achievement. 


These few dimensions and illustrations barely scratch the surface of the thinking 
phenomenon but must suffice for the present. Many other illustrations of the 
richness of thinking will occur throughout the major sections of this book, as well 
as in Chapters 7 and 8. The human ability to form concepts—symbolic representa- 
tions of abstract relationships among things and events, such as justice, loyalty, and 
friendship—is especially significant and is mentioned here as illustrative of the 
many processess whose detailed examination is deferred. l 

Willing typically seems to be a product of thinking and so is here regarded as 
secondary. However, it is such an important phenomenon, and often appears to be 
of primary behavioral significance, that it is included as a fundamental conscious 
process in spite of its clearly derived nature. Willing refers to any conscious 
determination and is of course elaborated in terms of such so-called voluntary 
actions. 
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As we develop from infancy all of us tend to take the 
fact of our sensory and intellectual experiences—our 
“mind” —for granted. Moreover, it seems clear to us 
that mental experiences—sensations, emotions, ideas, 
wishes, intentions—are extremely potent factors in the 
determination of behavior. It often comes as something 
of a shock, then, to learn in high school or college that 
the significance of such mental phenomena, if not their 
very existence, can be seriously questioned. 

The most serious challenges to the role of mind have 
come, as we have seen in the last chapter, from the 
psychological school of behaviorism. Although in its 
most extreme form (radical or metaphysical behavior- 
ism) this system seems to deny the existence of mental 
phenomena, in its more moderate form behaviorism 
simply denies the efficacy of mental phenomena as 
determinants of behavior. The apparent power that 
wishes and intentions exercise, for example, is held to 
be illusory. 

In this chapter we examine some of the major facets 
of the ancient problem of the role of mind as it relates 
to body and the behavioral manifestations of body. Our 
examination must of necessity be restricted to the 
highlights of the problem. Our basic assumption is that 
mental experiences, whatever their ultimate nature, do 
play some kind of a role in human life. But it is the 
nature of their relationship to physical variables (brain 


A KEY ISSUE 


Consciousness 
and Brain 
Functions 


physiology) and to behavior that constitutes the heart 
of the problem. Our purpose is neither to argue for any 
one version of the mind-body relationship nor to 
attempt any kind of final resolution of the problem. 
Rather, our purpose is to clarify as far as possible the 
fundamental issues so that the student will at least 
have a better idea of these issues and perhaps can 
develop some form of perspective on them for himself 
if he so chooses. 

A simple analogy may be helpful in providing a per- 
spective on this problem of the nature of conscious- 
ness. Consciousness, as each of us knows it, has one 
characteristic that stands out from all others. This is its 
searching nature. It is very much as if man were 
housed in a small capsule with a kind of reversible 
searchlight that can be used either to probe the world 
outside of the capsule or to turn inside and probe the 
searching processes themselves. 

The purpose of this representation of the pivotal, 
searchlight character of conscious processes is simply 
to provide the reader with an orientation to the problem. 
The representation is strictly analogical, and is not to 
be taken literally; psychologists as well as laymen have 
already populated man’s body with far too many “inner 
men." If the temptation to look for such inner men can 
be successfully resisted, then this kind of figurative 
representation may well be of service in illuminating 
some of the fundamental properties of human con- 
sciousness. 


We are now ready to look at the key question in the entire array of mind-body 
problems: Does consciousness have a causal relationship to behavior, or is its 
apparent active role merely illusory? In other words, do conscious processes play 


any essential part in influencing brain processes? 


Figure 4-1 provides a simplified, schematic representation of what may be called 


the consciousness-brain-behavior triangle. As here conceptualized, there are two 
fundamental lines of influence. The solid lines, running from brain to conscious- 
ness, from brain to behavior, and from behavior (including of course perceptual 
response) to brain, indicate those about which there is little or no disagreement. 
The single broken line, from consciousness to brain, poses the big question mark. If 


consciousness does indeed play an active role, then this line should really also be 
drawn solid, representing a true interaction of mental and neurophysiological 
processes. If, on the contrary, consciousness is restricted to a purely passive role, 
then this line represents an illusory, nonfunctional interaction and should really be 
erased, 

The possibility of some kind of direct but nonphysiological connection between 
consciousness and behavior, as postulated by some proponents of extrasensory 
perception (ESP), would be shown by a direct connection in the diagram. It is 
omitted here in the absence of any positive theoretical or empirical position 
advanced by such proponents. Other similar conjectures have involved the direct 
relationship between the consciousness of two different organisms (telepathy), the 
direct (nonperceptual, in any known sense) influence of physical objects on con- 
sciousness (clairvoyance), and the opposite process, the direct influence of con- 
sciousness on physical objects (psychokinesis, or PK). All of these must be rec- 
ognized as interesting suggestions as possibilities for specific mediating functions. 
They will need to be seriously considered when such proposals are made in an 
empirically testable manner. The psychological problem of evaluating them is 
considered in the notes to Chapter 6. 


ACTIVE AND PASSIVE ROLES OF CONSCIOUSNESS 


With direct conscious-behavior and conscious-conscious connections ignored, 
for present expository purposes, Figures 4-2 and 4-3 present a somewhat more 
simplified version of the two alternative views of the function of consciousness. 
The active theory is depicted in Figure 4-2, which shows a succession of brain and 
consciousness states and their running interaction. The passive theory is depicted in 
Figure 4-3, where the one-way traffic between brain and consciousness is apparent; 
successive brain states are directly influenced only by the brain states themselves 


4-2 Schematic representation of an active role of con- 
sciousness. Consciousness is assumed to be an active, 
casual influence on behavior, as indicated by the two-way 
interaction. 


debe 
= 


4-] The consciousness-brain- 
behavior triangle. Generally accepted 
relationships, such as the behavioral 
input into the brain and vice versa, 
are shown by solid lines. The most 
controversialrelationship, conscious- 
ness to brain, is shown by a broken 
line. 
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4-3 Schematic representation of a passive role of con- 
sciousness. Brain processes are assumed to produce con- 
scious processes, but the reciprocal relationship is de- 
nied. 


(ignoring the role of behavior as an active factor on the brain), and mental states 
and processes exist strictly as functions of concurrent brain activities. 

A variety of arguments in support of each of these two alternative accounts will 
now be summarized so that the reader will have them available for his own 
judgment, to be made or remade, tentatively, in the light of the quite tenuous 
support that can be mustered at present for either view. 


THE CASE FOR THE ACTIVE ROLE 
OF CONSCIOUSNESS 


Four major types of evidence may be summarized as support for the case of an 
active role of consciousness: this evidence is introspective, experimental, theoreti- 
cal, and neurophysiological. Rebuttal of these various arguments, as made by those 
who refuse to accept them, will be offered as a part of the next section on evidence 
for a passive role of consciousness, 

EVERYMAN’S INTROSPECTION. Here we may consider briefly the layman’s typical 
Position on the problem of consciousness. It is that consciousness must play an 
active role because his introspections indicate quite clearly that what we perceive 
affects our decisions and what we will normally determines our actions (except of 
course in certain extreme cases that can be categorized as “abnormal”). This 
position is mentioned here because of its frequency of occurrence and its legitimate 
and useful role as a starting point for scientific investigation. In its unadorned state, 
however, it is obviously quite unsophisticated, relying primarily upon relationships 
that seem to exist, and requires no further comment at this point with regard to its 
bearing as evidence on the primary issues, 

EXPERIMENTAL INTROSPECTIVE EVIDENCE: IMAGERY. Of all the kinds of exper- 
imental introspective evidence that might be brought to bear upon this problem the 
most impressive is that relating to the relatively recent demonstration of the 
potency of the imagery operation in learning and memory. An image is an inner- 


determined replication of some earlier perceptual experience, such as the visual 
perception of a particular person or event, in the absence of the external stimuli that 
initially produced the experience. In general, it seems to be quite clearly established 
that learning and memory are markedly facilitated when human subjects use images 
of concrete things (i.e., elbow, hat, dog, and the like) as aids, as compared with the 
learning and memory that occurs when this procedure is not used. That is, subjects 
whose task is to memorize certain relationships between words (e.g., elbow and hat) 
do so more quickly if they are instructed to visualize the words as concrete objects 
(i.c., form images of both elbow and hat and “see” them together). It has also been 
suggested that images are instrumental in the learning of language, a problem that 
is currently under investigation by psychologists as well as linguists. 

The conclusion that can be drawn from this rapidly growing field of research is 
that the active use of images is a most important human function, with extensive 
contributions to behavioral efficiency. The experiments that have been reported are 
well controlled. 

Imagery concreteness has clearly been shown to be a much more effective factor 
in verbal learning than such other meaningfulness variables as frequency of 
occurrence, The potency of the perceptual experience was recently brought home 
to me when, after failing completely to recall the name of an acquaintance in spite 
of a variety of verbal cues, the sight of his face produced an immediate recall of the 
name. Apparently this kind of experience, which may be fairly common, is based 
upon a process very similar to that by which images when added to perception of 
words alone can result in critically different, and generally more effective, behav- 
ioral functions. 


Theoretical Treatments 

The important role of attention, or the focusing of consciousness (see Chapter 6), 
generally has been pointed out by many writers. William James, for one prominent 
instance, stated that, “Only those items that I notice shape my mind” (1890, p. 402). 
More surprisingly, a very similar statement has recently been made by a long-time 
behaviorist whose learning theory represents the purest form of a strict association- 
ism: “What is being noticed becomes a signal for what is being done” (Guthrie, 
1959, p. 186; emphasis added). 

Emphasizing the utility of consciousness, William James argued that if con- 
sciousness had not played an important role, it would not have survived in human 
evolution, This role, according to James, is that of choice: as a selective agent, 
consciousness enables man to adapt to changing conditions more effectively. 

The significance of empathy (sympathetic feeling) in consciousness has been 
emphasized. According to this argument, it is only when one has already himself 
had a particular kind of experience that he is able to appreciate the attitudes and 
behaviors of others. Each of us can probably think of at least some occasions in 
which this has been true, occasions when a new experience (say, for example, being 
the object of a certain teacher’s sarcasm for the first time) has given us a better 
appreciation of, and often sympathy for, someone else’s situation. In this process 
the role of conscious deliberation is central. 

It is instructive to consider further the behavioristic argument on empathy. The 


85 


THE PROBLEM OF CONSCIOUSNESS 


86 behaviorist would take the position that when he “feels” something for someone 

CONSCIOUS EXPERIENCE AND else, he is simply responding to the cues in that person’s situation that were 

BEHAVIOR associated with his own prior negative or positive experiences. He responds with 
some fraction of whatever type of feeling may have been elicited in the original 
situation. Indeed, he may have some better understanding of what that other person 
who is now surrounded by such cues is feeling, but there is no way in which he is 
actually privy to the other’s emotional response. He feels an emotion that he infers 
is similar, and it may be, in fact, some sort of rough approximation of that other’s 
feeling. Such a response to learned cues of course does not require that he possess 
any sort of conscious awareness; however, consciousness would seem to be required 
for his contemplation of the event, for his appreciation of the dynamics of his own 
behavior (why he is responding as he is), and perhaps for the integrative processes 
that come into play as he decides what to do about it. 

Somewhat similar but more elaborated theoretical arguments have been 
advanced by an eminent cognitive psychologist to demonstrate the potential value 
of conscious processes. This writer makes four main points, in developing an 
alternative to the methodological behaviorists’ exclusive dependence upon objec- 
tive, overt behaviors. 


1. Subjective experience, such as the consciousness of pain, can itself serve as a 
kind of dependent variable. Thus, “A person with intractable pain from 
neuralgia is not concerned primarily whether he expresses this pain in overt 
behavior and whether it could be inferred from objective evidence; he is 
Bea with the fact that the pain exists as subjective fact” (Leeper, 1963, 
P- : 

2 In real life, people often make predictions from their own subjective exper- 

ience as well as from objectively observable facts; consciousness can thus 

serve also as a kind of independent variable. 

People often formulate and test hypotheses concerning both objective (overt 

behavioral) and subjective (experiential or conscious) facts, and their relation- 

ships; an example given is the writer’s own discovery, as a graduate student, 
that colors can be generated in subjective experience as a function of the speed 
of rotation of a wheel containing only black and white discs. 

The functional relationships discovered in this way can be effectively trans- 

mitted to other persons; the writer cites the discovery of the differential loss 

in brightness of flowers of various colors in his garden at twilight, a discovery 
that could obviously be passed on to others and that led to the important 
functional distinction between rods and cones in vision. These various 
arguments clearly constitute a viable alternative to the methodological 


behavioristic view that the raw data of psychology can only be strictly 
objective. 
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Neurophysiological Considerations: Sperry’s Position 

The most dramatic of all investigations of conscious awareness in relation to the 
brain is the research initiated by psychologist R. W. Sperry with “split brain” 
human subjects. After considerable experimental research on animals, mainly cats, 


Sperry intensively studied a large number of human patients requiring drastic 
neurosurgery for control of severe epileptic seizures. The operation used in these 
patients consists of the disconnecting of the two cerebral hemispheres, or halves of 
the brain, including the complete separation of the corpus callosum, the main 
connecting structure. Sperry was primarily interested in investigating what happens 
to conscious experience, as reflected in the verbal reports and other behaviors, when 
the two halves of the cerebral hemisphere have been surgically disconnected. 

The behavioral results of this operation are fascinating. Let Sperry summarize 
the results in his own words: 


One of the more general and also more interesting and striking features . . . may be 
summarized as an apparent doubling in most of the realms of conscious awareness. Instead 
of the normally unified single stream of consciousness, these patients behave in many ways 
as if they have two independent streams of conscious awareness, one in each hemisphere, 
each of which is cut off from and out of contact with the mental experiences of the other. In 
other words, each hemisphere seems to have its own separate and private sensations; its own 
perceptions; its own concepts; and its own impulses to act, with related volitional, cogni- 
tive, and learning experiences. Following the surgery each hemisphere also has thereafter 
its own separate chain of memories that are rendered inaccessible to the recall processes of 
the other [1968, p. 724]. 


This conclusion is based upon a large variety of behavioral observations. The 
basic testing situation is shown in Figure 4-4(a). This set-up permits the separation, 
for testing purposes, of left and right visual fields and also the separation of the left 
and right hands and legs. For visual lateralization the subject has one eye covered 
and fixates with the other eye on some point on the translucent viewing screen. 
Visual stimuli are then projected for .1 second or less, which is too short for eye 
movements to occur and enable the subject to shift the visual material into the 
“wrong” half of the field. The eye-brain connections are shown in Figure 4-4(b). 
Visual materials on the left side of the field of either eye are projected to the right 
hemisphere, and vice versa, with little overlap. 

Evidence for assuming two separate visual worlds comes from experiments 
involving speech and writing. The brain mechanisms controlling the verbal 
functions are in the dominant hemisphere (normally the left hemisphere for a 
right-handed person). Now when the experimenters present visual stimulation to 
the right half of the visual field, which is served by the left-hemisphere optical 
system because of the crossing of most of the optical nerve fibers (not affected by 
the operation), the right-handed split-brain subject speaks and writes in the normal 
manner. But when the very same material is shown on the left side, thus activating 
brain centers in the right hemisphere for the right-handed subject, either nothing is 
reported as seen or at best a “flash of light” is reported. Nevertheless, the same 
subject when shown either the same object or a pictorial representation of it can 
point to it appropriately with his left hand. ; a 

The limitations of the split-brain subject when tested under special conditions 
are indicated in the situation depicted in Figure 4-4(c). If a picture of some 
common object, such as a pear, is shown on the left visual field, and so to the minor 
(nondominant) hemisphere (for the right-handed subject), the subject can succeed 
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in locating the appropriate object by blind touch, but only when using the left 
hand. Apparently the right hand “does not know what it is looking for” in the ab- 
sence of hemispherical connection, and cannot identify the appropriate object 
even though the subject is able to identify each object the right hand feels by 
calling out the correct name for it. The more general situation in such tests is 
shown, schematically, in Figure 4-4(d). 

Other functions of the minor, or nondominant, hemisphere are especially 
interesting. According to Sperry, the nondominant hemisphere is “observed to 
demonstrate appropriate emotional reactions as, for example, when a pinup shot of 
a nude is interjected by surprise among a series of neutral geometric figures being 
flashed to the right and left fields at random. When the surprise nude appears on the 
left side the subject characteristically says that he or she saw nothing or just a flash 
of light. However, the appearance of a sneaky grin and perhaps blushing and 
giggling . . . belies the verbal contention of the speaking hemisphere. . . . Appar- 
ently, only the emotional effect gets across . . .” (Sperry, 1968, p. 732). 

Supporting evidence for this conclusion comes from observations of the re- 
actions of split-brain subjects to the presentation of various odors through the right 
nostril to the minor hemisphere. Subjects are unable verbally to identify the source 
of the odor (garlic, cheese, perfume, and so on) but can make strong aversive 
responses, such as “phew,” to a particularly noxious stimulus. Moreover, as in the 
case of the tactual identification of objects described above, they are able to identify 
the appropriate source of the odor with their left hand, indicating that the cor- 
responding detailed information is present in the right hemisphere, in the absence 
of any verbal or symbolic representation. 

Even in normal testing, split-brain subjects are observed to show affective 
sensitivity in minor hemispheric stimulation. Sperry comments that, “This is 
evidenced in the frowning, wincing, and negative head shaking in test situa- 
tions where the minor hemisphere, knowing the correct answer but unable to 
speak, hears the major hemisphere making obvious verbal mistakes” (1968, 
p. 732). 

SPERRY’S THEORETICAL INTERPRETATION. After his long study of split-brain 
behaviors, Sperry has concluded that “the conscious phenomena of subjective 
experience do interact on the brain process, exerting an active causal influence. . . 
consciousness is conceived to have a directive role in determining the flow pattern 
of cerebral excitation” (1969, p. 533). 

Although the precise factors underlying the development of this theory are not 


4-4 Details of procedure and results of Sperry’s split-brain research. (a) The 
experimental apparatus. The projector is used to block out the right or left visual field. (b) 
Objects seen to the right of a central fixation point with either eye are projected to the left 
hemisphere and vice versa. (c) An object projected to the right hemisphere (left visual 
half field) may be located by the left hand because the functional control of the left hand 
is also located within the right hemisphere. Failure occurs when the subject is asked to 
locate the object with the right hand. In this case, the right hand “doesn’t know what it 
is looking for.” (d) The localization of various functions as determined by Sperry’s stud- 
les. (Adapted from Sperry, 1968.) 
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spelled out, and it is advanced on a quite provisional basis, it does appear that the 
repeated observation of dual consciousness was an important consideration. Apply- 
ing a kind of “Gestalt theory,” Sperry suggests that consciousness is a “dynamic 
emergent property of cerebral excitation”; in other words, conscious processes are 
somehow produced by special kinds of cerebral functions in much the same way as 
water is produced by the combination of two hydrogen and one oxygen molecule (a 
favorite Gestalt example of an “emergent” process, one that cannot be predicted in 
advance of its occurrence). 

An important property of consciousness, as conceived by Sperry, is that it 
supervenes, rather than intervenes, in brain physiology. By this he means that 
conscious processes play an autonomous independent role as superordinate, co- 
ordinating processes, even though they are themselves products of cerebral 
mechanisms and they do not directly influence specific brain processes. Thus con- 
scious processes serve more as regulatory or moderating devices (supervening) than 
as directly causal agents (intervening) according to this view. The precise manner 
of formation of such conscious processes from cerebral functions remains to be 
determined, but Sperry thinks that this new way of conceiving them will be helpful 
in stimulating the development of new measuring devices; at present, he has 
asserted, the only way of direct plugging into one consciousness by another is the 
normally intact corpus callosum (the subbrain structure that is surgically separated 
in the split-brain operation). 

EXPERIMENTAL Tests. Sperry’s interesting theorizing has begun to influence 
Fesearch and interpretation. In one laboratory study, for example, the subjects’ 
heart rates were recorded as they were preparing either to make an overt response 
(lever press) or a covert response (thinking the word stop, according to the 
instructions). 

The experimenters report that in either case a quite reliable preparatory heart 
rate change occurred, developing in accordance with the temporal pacing required 
but not differing for the two types of response, and conclude that their results 
support Sperry’s theoretical position. An alternative view, of course, would be that 
whatever basic brain functions underlie consciousness and overt responding can 
Just as easily account for the autonomic (heart rate) effect. 

Apart from its potential value as a stimulator of new measuring techniques and 
new experimental observations, Sperry sees his position as having certain other 
advantages, For one, it puts consciousness to work, giving it a reason for existence 
and for its evolutionary persistence (following William James’s much earlier 
argument). For another, the view occupies an intermediate position between the 
familiar extremes of a pure mentalism, on the one hand, and a pure physicalism, on 
the other. It recognizes the transcendental properties of mind, and so shares the 
advantages of mentalism to that extent, but at the same time it also recognizes the 
fundamental dependence of mind on brain matter, and so shares likewise certain of 
the advantages of the physicochemical, materialistic account. In any case, whatever 
its ultimate fate, Sperry’s view deserves attention if for no other reason than the 


fact that he has opened up such an intriguing field of research and produced so 
many provocative experimental results, 


THE CASE FOR THE PASSIVE ROLE 
OF CONSCIOUSNESS 


The case for a passive role for consciousness depends in part upon a rebuttal 
of the arguments for the active role as summarized above as well as upon the 
development of effective positive arguments for the passive role itself. 


Rebuttal 

Everyman’s introspection, although it may be valuable as a starting point for 
scientific investigation and is of course also of some value in its own right, is still 
hardly sufficient to weigh very heavily on scientific scales. If observations were 
generally accepted at face value as demonstrating what they seem to mean, then 
science would hardly have progressed to its present state. It is of course precisely 
because man has refused to accept such meaning and has delved more deeply into 
problems posed by the initial observations that science has advanced. 

The evidence of the research on imagery is indeed important, but is it convincing 
with regard to the active role of consciousness? Only in a very limited way, because 
there is still no question but that the use of imagery is itself based upon cor- 
responding, and presumably fundamental, brain processes. In other words, images 
are functions of brain events, and it may well be the underlying brain events upon 
which the images depend that are actually responsible for the superior learning and 
memory that has been demonstrated. Some contemporary researchers have ex- 
pressed the opinion that there is a serious question as to whether or not images need 
to be consciously reportable in order to be effective. The problem appears to be 
difficult if not impossible to resolve on introspective evidence alone. In any event 
this line of investigation cannot be considered as giving unequivocal support to the 
active-role position, valuable as it may be on other grounds. 

The various arguments for the utility of consciousness can be rebutted on the 
basis of their questionable causal relationship to the problem at issue. That is, they 
do not differentiate between the two roles assigned to consciousness. The evolu- 
tionary persistence argument is especially questionable, not only on the same 
grounds but also because there are a number of animal characteristics that have 
persisted for long periods of time in spite of their apparent inutility and even their 
occasional negative value (for example, the human vermiform appendix). 

Sperry’s fascinating research has not yet produced data that bear directly on the 
key issue of an active role for consciousness, as we have posed the problem. 
Sperry’s results show very nicely that cortical activity in the left hemisphere can 
gain control of the organ of speech and thus lead to verbal reports, and that cortical 
activity in the right hemisphere can enable the subject to answer questions that call 
for a left-hand overt response but not questions that call for a verbal response. The 
right hemisphere can make a nonverbal language response, as indicated in the 
description of the research. 

As for the interesting theoretical account developed by Sperry, it must be 
regarded as provocative but without substantial support at the present time. As 
Sperry himself notes, his account is advanced “on a tentative and speculative basis 
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for its consideration alongside the alternative theories for explaining mind and 
consciousness available to date” (Sperry, 1969, p. 533). Sperry’s suggestion quite 
obviously requires extensive elaboration and refinement as well as experimental 
testing, but in this need is little different from its long-honored competitors. 

In sum, it does seem that all the various arguments that have been reviewed as 
supportive of the active role for consciousness can be questioned on the grounds 
that the fundamental operations may still be the primary brain processes that 
underlie both the behavioral and the experiential effects. 


Behavioral-Introspective Observations 

There are a large number of various types of behavioral-introspective situations 
that suggest the passivity of consciousness as a process. Foremost among these is 
the phenomenon of human speech. Although each of us may on occasion carefully 
plan what he says, more often oral speech is, or seems to be, entirely spontaneous. 
That is, we find ourselves saying things that may, on occasion, surprise even 
ourselves. And this statement does not apply merely to extremely impulsive or 
unusual situations. Characteristically there is little conscious planning in human 
discourse. Each of us often finds himself more or less in the role of a spectator, or 
auditor, of his own behavior (both covert and overt, it may be noted). Support for 
this assertion is not difficult to find in the literature. For example, there is the 
response of Alice in Wonderland to the admonishment that she think before she 
speak: “How can I know what I think till I see what I say?” More prosaically, there 
is the forthright admission by an experimental psychologist that, “None of us is 
very close to an understanding of how people create and understand sentences” 
(Osgood, 1968, p. 519). 

The clear implication from this kind of easily obtained evidence is that conscious 
control, although frequently appearing to be central with regard to the direction 
and flow of behavior, is certainly not essential for either the creation or the 
maintenance of smooth and well-organized sequences of responses. 

The essential passivity of human consciousness is also suggested by certain 
phenomena of memory. For example, most students have had the experience of an 
immediate impression of trueness or falseness in recognition on a particular test 
item, and of then attempting to bring to recall relevant information, on the basis of 
which the answer is changed. The consensus of experts seems to be that first 
impressions in such cases are more likely to be correct than not, so that first answers 
should not be changed in the absence of reasonably clear contradictory information. 
A parallel situation holds in more controlled, laboratory research. Thus as a leading 
researcher on consciousness has noted, “In judgmental tasks requiring difficult 
Preteen it is a pve to find that subjects can make above-chance 

Scriminations or show above-chance accuracy although rt a subjective 
feeling of ‘pure’ guessing” (Erikson, 1962, main he haa ; 

We may also experience in recall some bit of information—such as a name or a 
meaning—that is only vaguely familiar or may actually seem to be incorrect but 
that on closer inspection is ultimately shown to be correct, whereupon the feeling 
of rightness may also suddenly appear. One such experience recently occurred to 
me, when the meaning of the negative power (x~"°) was queried by an occupant of 


the household then enjoying the initial benefits of high school mathematical 
training. It had been some time since I had occasion to interpret this simple symbol 
and I was momentarily stymied. Very soon, however, an answer suggested itself: 
the reciprocal function (1/x1°). This recall came without any recognition of 
“rightness” but turned out to be correct. 

Such vagaries of recall and recognition, coming from both directions (that is, 
recognition in the absence of recall, and recall in the absence of recognition), appear 
to be largely independent of consciousness as an active determinant. They thus add 
to the introspective evidence, of a gross but common nature and cumulatively 
persuasive, that consciousness plays more of a passive role than an active role in 
cognitive as well as other behavioral processes. 


Experimental-Introspective Evidence 

Suggestive as common introspective observations may be, they are no substitute 
for properly controlled, experimental evidence that can also be brought to bear, at 
least tangentially, on this problem. The nonessential role of consciousness in at 
least some phases of certain important functions, such as thinking and problem 
solving, is well attested. John Dewey’s theory of problem solving emphasized the 
incubation period, during which nonconscious thought processes are assumed to 
operate to produce a number of alternative solutions. Experimental evidence for the 
role of presumably nonconscious factors in problem solving has been reported. For 
example, in one study subjects were presented with a difficult problem and then 
provided a subtle cue (such as the assistant’s accidentally starting a string to 
swinging, when this operation was part of the solution of the problem). Subjects so 
aided preponderantly proceeded to solve the problem but generally did not report 
in subsequent questioning that they had noticed the cue. 


Behavior and Awareness 

A patent weakness in any research that attempts to assess learning in the absence 
of consciousness is the difficulty of making accurate inferences concerning con- 
sciousness or awareness on the basis of a subject’s retrospective verbal reports. At 
some level, the behaving organism is always aware. 

There are, however, experimental procedures relating to the present problem 
that do not entirely depend upon so slender a reed, Three types of i such exper- 
imentation will be discussed: (1) learning without awareness, utilizing different 
experimental approaches; (2) verbal encoding, in which extremely rapid and 
presumably more or less “automatic” processing of words seems to occur; and (3) 
neurophysiological correlates of conscious and unconscious processes. 

LEARNING WiTHOUT AWARENESS. Because of the difficulty of eliminating con- 
sciousness as a potential factor in the normal human subject’s behavior, as sug- 
gested above, there are relatively few reasonably clear-cut demonstrations of this 
phenomenon. In order to circumvent the typical subject’s exceedingly effective 
perceptual and cognitive abilities an experimenter needs to resort to unusual 
research strategies. 

One such strategy was devised to measure the dependence of performance on 
reinforcement (reward) of one response (eye blinking) when the subjects were told 
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that they would be reinforced, and actually were initially reinforced, for another 
response (lever pressing). The pennies initially earned by the subjects for lever 
pressing continued to be paid, but now for eye blinking, which was covertly 
observed and recorded by an experimenter observing behind a one-way mirror. 
Changes in the eye-blinking response occurred in the usual manner observed to 
result from reinforcement in this kind of operant-conditioning situation; according 
to the experimenters, the subjects “never became aware of this change.” 

This study was criticized on the ground that the assumption of nonawareness in 
this experimental situation was unwarranted in the absence of specific experimental 
evidence. The same basic experimental procedure was applied to additional college 
students, ambulatory retarded subjects, and severely defective infants. Nine of the 
total of ten such subjects showed an increment in blinking in accordance with the 
reinforcement schedule. The results were considered particularly significant 
because three of the four retardates and both of the retarded infants, who were 
reinforced with food, demonstrated the learning. In the latter case especially there 
would seem to be little basis for assuming conscious control, because these severely 
retarded infants (who typically die before reaching the age of one year) have no 
visual motor control, although they do blink. 

A more straightforward demonstration of effective conditioning of a small, 
covert response, of which conscious awareness could scarcely be expected, has been 
reported. Invisibly small thumb twitches were conditioned as responses that were 
effective in temporarily turning off or postponing a noise stimulus. 

More recently, conditioning of a single motor (muscular) unit in young male 
subjects has been reported. Postconditioning questioning again indicated that most 
of the subjects were unaware of the reinforcement procedure actually used. 
Moreover, several had apparently adopted behavior patterns that they felt were 
effective but that, in many cases, did not even involve the muscle whose covert 
responding was actually conditioned. Consciousness can thus scarcely be posited as 
a very effective factor in this experimental demonstration of learning. It has 
recently been convincingly demonstrated that the involuntary musculature (e.g. 
heart and stomach walls), of which human subjects at least seem to have little 
Conscious awareness, is sensitive to the same principles of instrumental (or reward- 
mediated) learning. This work also leaves little room for questioning that effective 
learning can occur in the absence of consciousness. The conclusion, therefore, 
seems justified that at least some kinds of learning, as well as many kinds of 
performance of previously learned behaviors, can occur in the absence of conscious 
control and direction. 

_VeRBAL ENCODING. When a human Perceives a word it seems to be imme- 
diately encoded, transformed, into a rich network of categories, but with a mini- 
mum of conscious effort. Such categorizations, according to one researcher on 
the process, “are achieved with very little conscious awareness of the subject of 
what he is doing” (Wickens, 1970, p. 12). Consequently, “subjects were usually 
unable to verbalize the encoding categories which they used” (Wickens, 1970, 
p. 13). It is assumed, for example, “that when a person hears the word ‘horse,’ it 
is encoded into the broader categories of beasts of burden, four-legged creatures, 
warm-blooded animals, and finally of animals in general” (Wickens, 1970, p. 1). 


The data collected in such research indicate the operation of some extremely 
rapid and largely unconscious encoding mechanism: “We are unaware intellectu- 
ally of the richness of the encoding of a single word. If we were to consciously 
recognize this richness, then so much time would be required for the perceptual 
ingestion of a single word that we could find it next to impossible to listen to a 
series of words and remember but the first and last of them” (Wickens, 1970, 
p. 1): 

NEUROPHYSIOLOGICAL CORRELATES. Although new and interesting neuro- 
physiological research techniques have been and are being developed in great 
variety, a single illustration will suffice. The problem of subliminal (below con- 
scious threshold) perception has been a central and controversial one in psychology 
in recent years. The question is, “Does a subject ‘perceive’ some aspects of stimu- 
lation that are not sufficiently strong to result in conscious experience?” The 
methodological difficulties in determining whether or not perception is really sub- 
liminal are substantial, and there are theoretical difficulties to match. One way 
around some of these difficulties is to use very brief stimulus presentation dura- 
tions to insure that there is little question as to the subliminal nature of the pre- 
sumed perception. 

Brain processes are measured directly at the time of stimulation by electrical 
potential-detecting apparatus. An experiment with this design showed clear evi- 
dence of electrocortical discrimination that was related to differences in stimulus 
content. Corresponding differential responses were revealed in verbal associations. 
These evidences of brain and behavioral differentiations were obtained in the 
presumed absence of any relevant conscious experience. 


Advance of Physicochemical Explanation 

Perhaps the most telling argument in favor of the passive view of consciousness 
is simply the manner in which the physicochemical interpretation has succeeded in 
storming, one by one, the various citadels of popular belief and mythology 
regarding the human body and its functions. Starting with the demonstration early 
in the seventeenth century that hydrostatic principles can explain the previously 
mysterious pumping of the blood from the heart through the body, the scientist, by 
applying similar ordinary engineering principles and sometimes more refined 
physicochemical knowledge, has been able similarly to fathom the mysteries of the 
other basic physiological systems. Production of “test-tube” babies, discovery of 
the secret of coding of heredity in the chromosome, even synthesis of simple forms 
of life all produce headlines in current newspapers. The nervous system and the 
mind remain as the one last fortress not yet successfully captured; even here 
tremendous progress has been made. One last major hurdle, perhaps the most 
difficult of all, is the very instrument by which science itself seems to operate 
—human consciousness, But the momentum is quite clearly on the side of the 
Scientist who adopts the passive rather than the active view of the role of con- 
sciousness, 

The basic care for a mechanistic, or physicochemical, interpretation of con- 
Sciousness can be supported by certain observations by brain surgeons. In the 
course of surgery on human patients for the removal of brain tumors, electrical 
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stinmilation of various brain centers was found to be an effective means of deter- 
mining the boundaries of the defective tissue. This technique also produced some 
interesting results with regard to the patient’s ability to name objects and otherwise 
utilize thinking processes. For example, during electrical stimulation of a particular 
area of the cortex he might be able to describe the use of an object shown in a 
picture, such as a shoe, without being able to give its name; but such naming would 
immediately recover upon cessation of the electrical stimulation. More remarkable 
long-term memory effects were accidentally discovered when one patient was 
stimulated to an apparent reliving of some experience from childhood. This result 
has subsequently been confirmed in many other patients. The experience is very 
detailed and vivid to the patient and is entirely dependent upon the electrical 
stimulation. If it is stopped and started again in the same brain location the patient 
reports that the entire episode is again initiated, from the beginning. This result is 
referred to as double consciousness because it appears to coexist with the normal 
operating-room consciousness of the patient. Because no pain receptors are present 
in the brain tissues, there is no need for an anesthetic. 

Such observations as these constitute undeniable evidence of the dependence of 
at least some form of consciousness, and by implication of all forms, upon the 
physical structures and functions of brain tissue. However, they are by no means 
the whole story. Probably the most critical development has been the demonstra- 
tion of the central significance of the neurological network in the brainstem that is 
generally referred to as the reticular activating system (RAS). As already suggested 
(Chapter 1), this system has been shown to have some very important communi- 
cating functions. The RAS acts as a kind of switching device, controlling to some 
extent the information that is passed on to the higher brain centers in the cerebral 
cortex. Moreover, and most important for our present problem, it seems to serve as 
a switch for consciousness. Sleep can be experimentally induced in laboratory 
animals by the appropriate stimulation of a part of the RAS. Moreover, exper- 
iments have also suggested that there may be no difference in the pattern of 
electrical response in the cerebral cortex that results from external stimulation 
whether the animal is in a waking state, with a normally functioning RAS, or in an 
apparently unconscious state, with the RAS deactivated by general anesthesia. Thus 
it appears that the crucial determination of conscious states may somehow be 
located in the RAS rather than the cerebral cortex. This latter fact is of special 
importance because it touches most directly upon the key question of the role of 
consciousness. If it can be shown to be generally true—if, in other words, no 
difference can be demonstrated in brain activities as a function of the presence or 


absence of Consciousness—a very strong presumptive case can indeed be made for 
its essentially passive role. 


CONCLUSION 


The case for a merely passive role for Consciousness is persuasive, but it is not 
yet completely proved. We remind the reader that this survey of the problems of 
Consciousness was initiated with the caution that no ultimate solutions are in sight, 


and that its objective was mainly to orient him with regard to the fundamental 
nature of the problems and the lines along which their resolutions may be expected. 
Moreover, it is quite possible, as proponents of the passive view have argued, that 
an ultimate understanding of the essence of consciousness may be forever beyond 
man’s capacity—just as other phenomena of the real world may be (e.g., gravity, 
electricity, fire). That is to say, even though scientists understand how to manip- 
ulate and use such phenomena, what they “really” are, in the sense of fully 
understanding their causes and their origins, remains and may always remain 
obscure. If such ultimate mystery continues to shroud the phenomenon of con- 
sciousness, this does not mean that a useful set of laws concerning it cannot be 
developed, just as they have been for other natural phenomena. This kind of 
restricted understanding is the objective of the scientist, even if it may not satisfy 
all the demands of the philosopher. 


One of the more interesting, and informative, collections of essays on the brain- 
consciousness-behavior issue is the volume Brain and Conscious Experience, edited 
by Eccles (1966). Among its many provocative papers by the most distinguished 
men in the field, the contribution of D. M. MacKay is especially noteworthy. His 
ingenious theory of the role of consciousness manages to maintain both free will 
and determinism—an achievement of immense significance regardless of its ulti- 
mate fate. (These topics are treated in Chapter 13.) 


Mind 

The term mind is usually defined rather loosely in terms of the “totality of 
conscious functions.” However, alternative definitions of mind have been offered 
that can be strongly supported. Perhaps the most satisfactory of these is the 
definition of the functionalist school (Carr, 1925). The following commentary, for 
the substance of which I am indebted to Marion Bunch (personal communication, 
1972), will be of interest to those who are concerned with this problem and wish to 
explore it further. bai ; 

For Carr, mind was simply a group name for the main activities studied by 
psychology: perception, learning, memory, thinking, emotions, personality, and the 
like. The distinctive feature that all these activities have in common (and because of 
which they are called mental) is that they are reactions of the subject made in the 
light of his own past experiences. Elementary mental activities would thus be 
perception (getting information from the environment) and learning and memory 
(subsequent utilization of the information obtained by perception); these are seen as 
the basic concepts underlying most of the operational definitions of mind. 

Consider the complete ament (a person with no “mind” at all). He has no ability 
to profit from past experience, although his nonmental physiological functions may 
be adequate (as seems to be true in the case of some of the vegetative organisms 
who can be found in chronic mental hospitals). The dement (a person who is 
mentally deviant) would, on the other hand, be described as one who has lost the 
capacity to behave in a socially acceptable manner, or to utilize his past experience 
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properly. For the functionalist theory, mind is a generic term for a group of 
activities and is not merely synonymous with consciousness. For this reason the 
term mind when so defined has little direct bearing on the “mind’”-body issue, 
which really deals with consciousness and its relationship to bodily processes. 


Imagery 

The rapidly burgeoning literature on imagery is highlighted by Paivio’s 1971 
book, which is a comprehensive coverage of the role of images, as in language; see 
also Segal (1973) and Sheehan (1972). 


Altered States of Consciousness 

Altered states of consciousness, mainly but not entirely involving use of drugs, 
have been critically examined by Tart in a book of readings (1969) and a compre- 
hensive review article (1972). Tart argues for the importance of recognizing the 
role that state of consciousness plays in the development of scientific laws, and the 
consequent necessity for “state-specific sciences.” He also points out the inade- 
quacy of the assumption, apparently commonly made, that normal states of 
consciousness are essentially similar in all people. On the contrary, Tart thinks that 
very great normal individual differences occur, and are concealed by the com- 
monalities of language. As he says, “For example, some people think in images, 
others in words. Some can voluntarily anesthetize parts of their body, most cannot. 
Some recall past events by imaging the scene and looking at the relevant details; 
others use complex verbal processes with no images” (1972, p. 1208). 

Teyler’s (1972) Altered States of Consciousness offers additional readings. An 
especially interesting version of the many ascientific efforts to impart meaning to 
life is Watts’s On the Taboo Against Knowing Who You Are (1967). This book 
Presents a popular adaptation of Hindu Vedenta philosophy. It eliminates all 
apparent dichotomies, such as that between mind and body, by regarding all the 
elements of the universe as united. Wallace and Benson (1972) review the physio- 
logical research on altered states of consciousness and conclude that significant 
bodily changes do occur in them. 


Theory of Consciousness 

Sperry’s (1969) “emergent” theory of consciousness was attacked by Bindra 
(1970) on the grounds that (1) he had really proposed two old and independent 
propositions, the one concerning the emergent phenomena of cerebral functioning, 
the other Presuming a causal influence by consciousness on neural activity and 
behavior, and (2) there is no evidence for the latter. Sperry’s detailed rejoinder 
(1970) to this critique notes that it is the combination of these two ideas that is new 
and stresses the “mutual interdependence” of consciousness and brain processes, 
denying that either is primary. He compares his hypothesis with a number of more 
familiar, competing interpretations (e.g., epiphenomenalism, with which his 
hypothesis most directly contrasts because of the causal role it assigns to con- 
sciousness acting on neural processes), 

Sperry’s interpretation can also be attacked on the ground that he has allowed 
traditional language to influence his thinking unduly. For example, it can be 


maintained that what he has shown has little to do with consciousness but does 
show, rather, that cortical activity in the left cerebral hemisphere can control the 
organ of speech and thereby lead to verbal reports to the experimenter, whereas 
cortical activity in the right hemisphere can mediate answers to questions that call 
for a right-hand response but not questions that call for a verbal response. 

Schwartz and Higgins (1971) performed the experiment on change in heart rate 
described in the text. 


Verbal Learning and Awareness 

The application of reinforcement operations to human verbal learning pro- 
gressed through three more or less clearly definable stages. In the first of these, 
positive results were obtained, presumably demonstrating learning in the absence 
of conscious determinants. When responses of a certain type, such as plural nouns, 
were made, the experimenter “reinforced” them by saying, for example, “good” or 
merely “hmmm”; the number of such responses relative to other response cate- 
gories was then found to increase, often markedly. In the second stage, more careful 
assessment of possible awareness factors led to the general conclusion that only 
those subjects who had actually been aware of the response contingencies (that is, 
which type of responses would be followed by “reinforcing” stimulus events) did in 
fact show the predicted increment in response strength; it was therefore concluded 
that the early positive results had been prematurely hailed as evidence for condi- 
tioning without awareness. In the third, contemporary stage much more refined 
experimental techniques are being applied with a number of interesting develop- 
ments. 

Experiments have been reported in which the relationship between response 
strengthening and awareness of the response-reinforcement contingency is more 
carefully assessed. One has shown that when assessment of awareness is made on 
every trial during training (rather than only after the conclusion of training, as was 
originally done, or even after each block of, say, twenty-five training trials, as was 
later done), there is evidence for performance gains made prior to reported 
awareness, The interpretation was advanced that the reported awareness in such 
situations may be a function of the prior performance gains but would not be 
detected unless frequent assessment were made. The experimental question thus 
remains an open one, subject to the kind of continuing improvement in exper- 
imental technique that is characteristic of the advance of an active gciençe, 

Theuse of postexperimental questionnaires is illustrated by studies of “motivated 
forgetting.” Subjects were instructed to attempt to forget selected verbal cues 
presented during a memory session. They were then shown to be less able to recall 
such cues. In a final experiment in the study the subjects were given an intensive 
questionnaire. On the basis of their answers to this questionnaire eleven subjects 
were classified as “suppressors”; there was evidence that they had in some way 
deliberately or consciously tried less hard to recall. Another twenty-two subjects 
were classified as “repressors” because of the lack of such evidence. The retention 
scores of these two classes of subject were compared, and a very similar pattern of 
results was found. It was concluded that conscious cognitive processes are not 
necessary in this kind of motivated forgetting. 
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A major development in the contemporary stage of research on this problem 
concerns the finding that awareness is itself an important experimental problem. As 
had earlier been noted, “Awareness should enter into lawful relationships no less 
fundamental than any other, and we may have been throwing away the best part” 
(Dulany, 1962, p. 113). 

The preceding research has been reported as follows. Greenspoon (1955) and 
Taffel (1955) performed the paradigmatic early experiments. The basis for con- 
cluding, in the second phase of the verbal conditioning research, that awareness is 
necessary is summarized by Spielberger (1962). Kennedy (1970, 1971) reports the 
research with more frequent assessment of awareness by verbal report. The recent 
research on “motivated forgetting” was by Weiner and Reed (1969). 


Conditioning Without Awareness 

The first research described, on eye blinking, was by Keehn et al. (1965). The 
subsequent research, utilizing the retarded subjects, was by Keehn (1967). Condi- 
tioning of the minute and invisible thumb twitches was reported by Hefferline and 
Perera (1963) and Hefferline and Keenan (1961). Lloyd and Leibrecht (1971) 
performed the research on conditioning of single motor units in human subjects, 
and Miller (1969) has reviewed the research on instrumental (reward-mediated) 
conditioning of autonomic functions; that research is described in more detail in 
Chapter 11. 

The best single comprehensive source of material on this complex problem is a 
set of papers (by F. H. Kanfer, I. Maltzman, D. E. Dulany, and H. H. Kendler) in 
Verbal Behavior and General Behavior Theory, edited by Dixon and Horton (1968). 
An earlier volume, Behavior and Awareness [see Eriksen (1962)], is also still quite 
useful. The cognitive position is well represented by Spielberger (1965) and 
Spielberger and DeNike (1966). Among the more recent experimental research that 
indicates the great complexity of the problem is research by Uleman (1971) in 
which the conclusion is drawn that whether awareness (the cognitive position) or 
conditioning (the behavioristic position) comes first depends upon which of several 
types of awareness is measured. 

Wickens (1970) summarizes the research on encoding of words that was de- 
scribed in the text. The early research on awareness of cues in problem solving was 
reported by Maier (1931). Shevrin and Fritzler (1968) performed the experiment 
on “electrocortical discrimination” described in the text. 


Neurophysiology of Subjective Experience 
Recent research reviewed by John (1972) suggests one direction in which the 
identification of special correlates of subjective experience may proceed. Johns cites 
evidence from both human and animal subjects that “indicates that when a specific 
memory is retrieved, a temporal pattern of electrical activity peculiar to that 
memory is released in numerous regions of the brain” (p. 862). He concludes as 
follows: “These findings suggest that the subjective experience of remembering is 
correlated with [this] release . . . and provide some basis for the speculation that 
coherent temporal patterns in the average activity of anatomically extensive neural 


ensembles may constitute the neurophysiological basis of subjective experience” 
(p. 863). 

Other recent research on humans has revealed the existence of so-called associa- 
tive cortex potentials. There are signals from the points of the cerebral cortex 
generally identified as the neural seat of mental functions, such as language. 
Exciting research results like these are discussed in books on evoked brain poten- 
tials by Regan (1972) and Shagass (1972). 


Subliminal Perception 

An unusually broad conceptualization of the problem of subliminal perception is 
provided by Hilgard in an essay appropriately entitled “What Becomes of the Input 
from the Stimulus?” (1962). A more recent comprehensive treatment is offered by 
Dixon (1971). 


The Physicochemical Position 

Wooldridge, in his two books The Machinery of the Brain (1963) and Mechanical 
Man (1968), has been a leading spokesman for the view that mental phenomena, 
including consciousness, are functions of physical and chemical (brain) processes, 
nothing more. These books are fascinating reading regardless of one’s own 
opinions on the matter and can be profitably examined by persons with unsympa- 
thetic views to their theme. 


An Ultimate Explanation of Consciousness? 

Wooldridge (1968) has suggested that an ultimate explanation of consciousness 
may be out of reach. Turning of attention to the nervous system, now that the 
genetic code has been “broken,” is sometimes suggested as the next major phase in 
the research efforts of molecular biologists (e.g., Stent, 1968). This author suggests 
that “the inability to even imagine any reasonable molecular explanation for 
conscious life still offers some hope that ‘other laws of physics’ may yet turn up 
through study of the nervous system” (p. 395). Although this kind of suggestion 
seems to be more impressive when the brain is considered as the judge of its own 
products, the same statement can be made with regard to the other phenomena 
mentioned (that is, flame, electricity, gravity) so that the brain-brain confrontation 
is not different in principle. 
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The classical five senses shown on this page 
are from an eighteenth-century Italian book. 
Seeing, hearing, smelling, tasting, and touch- 
ing are the ways we gain information about 
the world around us, and the subject of the 
following chapter. 
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n this chapter we begin our consideration of the orthodox subject 
matter of psychology. Appropriately, we begin with the topic that 
initiated psychology as a science—sensation. 

Discussion of general problems of sensation precedes that of any 
particular sensory system. The fundamental role of sensory processes, 
the nature of the environmental energies that are effective stimuli, the 
role of the receptors in transducing and decoding energy are among 
these topics. The last general topic is that of the concept of the 
threshold, or the amount of energy change in the stimulus necessary 
for a sensory response. Discussion here includes a description of 
signal detection, a recent theory that has threatened the concept 
of the threshold. 

The bulk of the chapter is concerned with the important sensory 
modalities. For each modality there is some description of the anatomy 
and physiology of the sense organs, the physical correlates of sensa- 
tion, and then a discussion of the major facets of the sensations 
themselves. 

Our discussion emphasizes the four great sources of environmental 
stimulation: electromagnetic waves (light and heat), mechanical pres- 
sure (sound and tactual stimulation), chemical substances (smells and 
tastes), and temperature (heat and cold). 

Vision, as the primary sense in man, is the first sense treated, and 
also receives the greatest amount of attention. Audition is next, 
followed by the chemical senses (olfaction and gustation), the skin 
senses (touch, pain, warmth, and cold), and the body senses (vesti- 
bulation and kinesthesis). 


Sensory Processes provide the only means of contact between the organism and his 
environment, internal as well as external. External environmental events (those 
occurring outside the organism) are sensed by means of specialized receptors called 
exteroceptors (e.g., the eye and the ear), and internal environmental events by 
interoceptors (¢.g., pressure-sensitive receptors within the viscera, or inner organs, 
such as the intestinal tract and the circulatory system). Movements of the body 
itself are sensed by proprioceptors (¢.g., the semicircular canals in the inner ear). 

Because of their prominence in human experience and behavior, seeing and 
hearing are sometimes referred to as the major senses; the remaining senses are then 
placed in the minor category. The sense organs involved in seeing and hearing are 
more usefully distinguished from the other exteroceptors by the fact that they 
function as distance receptors; that is, they operate quickly and efficiently when the 
initiating physical events (the stimuli) are at some distance from the organism. The 
biological utility of this feature lies in the fact that it enables the organism both to 
find prey and to escape from danger more effectively. The skin senses, on the other 


Tabie 5-1 Human Sensory Modalities Categorized by Type of Receptor 
and Physical Stimuli 


hand, operate relatively inefficiently, or not at all, when the initiating stimuli are at 
a distance. 

Table 5-1 provides an overview of some of the various human senses. They are 
categorized into three sets according to their locus of operation, and the correlated 
physical changes that serve as stimuli are also indicated. 

The significantly exclusive role of the senses in establishing and maintaining 
contact between an organism and his environment is convincingly indicated by 
imagining a man to be enclosed by successive layers of sensory receptors. As each 
such layer is removed, less sensory function remains, until finally all avenues of 
sensory contact with the environment are gone. What is left? A purely rational 
being, with absolutely no sensory contact with the environment or with his own 
body function, is almost impossible for us to conceive. The evidence from sensory 
impoverishment research, discussed below, suggests that an unusually severe 
degree of sensory reduction produces disorientation and bizarre experiences and 
behaviors. i 
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SELECTIVITY OF SENSORY SYSTEMS 


Man’s sensory systems detect only a very small proportion of the great variety of 
physical energies in his environment. A frequently cited illustration of this fact is 
the electromagnetic energy spectrum, shown in Figure 5-1. The human eye is 
sensitive to only a very small part of this system, those energy waves possessing a 
length that ranges from approximately 400 nanometers (or millionths of a meter), 
the violet end of the visual spectrum, to 700 nanometers, the other, red end. Except 
for heat (from infrared radiation), the other kinds of electromagnetic energy can be 
detected by various devices that man has built but not by any of his own sensory 
receptors. These forms of energy differ quantitatively from light energy in terms of 
wavelength and wave frequency, which are inversely related; that is, because the 
speed of all the waves is the same (186,000 miles per second), the shorter waves 
have higher frequencies, and the longer waves lower frequencies. 

In general, physical stimuli that are most important in the adjustment of any 
given species, in terms of evolutionary survival (Supplement A-2), are detected. 
Thus man is primarily a seeing and hearing organism, with functional but relatively 
poorly developed chemical senses (e.g., smell and taste); the dog, on the other 
hand, is primarily a smelling and hearing organism, with vision less well developed. 


SENSATION AND PERCEPTION 


Gathering information from the environment is sometimes regarded as the 
fundamental function of perception. Perception is commonly distinguished from 
sensation as being in one way or another a more inclusive function. Perception thus 
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usually refers to the overall apprehension of the environment, whereas sensation 
refers, more narrowly, to the specific ways in which different kinds of environ- 
mental energies are detected and processed. However, perceptual function does not 
necessarily consist of merely adding meaning to sensory experience; as a matter of 
fact, conscious sensory experiences may not even be involved. Rather, the organism 
is conceived to be an active seeker of information, utilizing any cues from the 
environment that promise to be useful and combining sensory contacts of various 
sorts. It is interesting that the five traditional senses are used in this kind of active 
searching; the organism looks, listens, touches, smells, and tastes. From the totality 
of sensory contact thus established it is able to construct a perceptual representation 
of environmental objects and events that enables it to avoid danger and secure food 
and security for itself. 

There are any number of ways in which perception does not simply follow 
sensory capacity. Illusions, described in Chapter 6, constitute one common example 
of this failure of correlation. More generally important, there is the pervasive 
slanting of perception by such conditions as expectations and other forms of 
learning. This failure of perception to be completely veridical (true) with respect to 
the physical dimensions of the environment constitutes an additional kind of 
restriction on man and other organisms. Not only does the sensory apparatus of any 
species fail to respond to a very high percentage of environmental energies, but 
what is within the range of sensory capacity is often represented incorrectly by 
purely physical standards. 


THE STIMULUS 


The concept of stimulus is a deceptively simple one. Psychologists have offered 
all sorts of definitions, in accordance with their own special interests. Most 
often a stimulus is defined as a kind of spur to experience (sensation) and/or 
behavior. But even this apparently straightforward view can be qualified so as to 
complicate matters. Watson himself, in proposing the fully objective system of 
psychology he called behaviorism, was careful to broaden the meaning of stimulus 
(and response) to include large-scale as well as small-scale units of description. It 
is quite apparent that as any organism matures it learns to attend to increasingly 
finer gradations in the environmental energies that surround it, so that the effective 
stimulation for it becomes accordingly more and more subtle. This is true of social 
stimuli—cues produced by other organisms—as well as stimulation from inanimate 
objects and events. Thus a man may respond to slight variations in female speech 
that as a boy he would not have noticed, and a woman to surreptitious male glances 
that as a young girl she might have overlooked. å 

The concept of stimulus, no matter how defined, cannot be understood without 
reference to the environment, and particularly to the environmental energies that 
constitute the main external stimulating forces that act upon the organism. Before 
proceeding to outline some of the manners in which stimuli are studied, therefore, 
the major sources of environmental energy change will be briefly surveyed. 
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ENVIRONMENTAL ENERGIES 


All the animals on earth are immersed either in the layer of air that surrounds the 
planet or the bodies of water that lie upon it. Except for external sources of 
stimulation from space (the most obvious of which are the sun, the moon, and the 
stars), all external stimulation comes from objects and events on the land or in the 
atmosphere or water. The physical nature of land, atmosphere, and water thus 
underlies much of the stimulation that is perceived by earth-dwelling creatures, and 
has been therefore a potent factor in the evolution of sensory as well as response 
systems. 


Physical Energies 

Several major categories of stimulation can be identified: electromagnetic, 
mechanical, chemical, and thermal. These are summarized in relation to the various 
sensory receptors in Table 5-1. Figure 5-1 shows the range of physical energies in 
the electromagnetic spectrum; for man the visual light band and the infrared (heat) 
band are most important as sources of stimuli. Mechanical stimulation comes 
primarily in the form of pressure on the skin, from solid bodies mainly, and 
vibrations of the compressible medium, mainly air, in which man lives; the former 
stimuli mediate tactual sensitivity, the latter auditory. Chemical volatility of 
substances such as foods produces molecules that are propagated through the 
surrounding medium to stimulate the chemical senses of smell and taste. Tempera- 
ture effects in the surrounding medium, normally air, and contiguous objects 
produce thermal sensitivity. 


Social Stimulation 

Stimulation from other living organisms constitutes a most potent source of 
energy change. Nevertheless, all such social cues must operate via one or more of 
the physical energies described above; there is no other, more direct way for one 
organism to stimulate another. (The problem of extrasensory perception, or ESP, is 
discussed in another chapter.) 

The special significance of social stimuli is a consequence primarily of the crucial 
role that other organisms play. For example, they serve as sexual partners and 
parents, insuring propagation and the preservation of the species. They are also 
potential predators, able and willing to convert other living things to fi oodstuff, or 
may themselves be food sources. The higher animals especially have evolved in 
such a manner that visual and auditory displays, as well as chemical messages sent 
by means of special odors, mediate these various roles, The animate world is full of 
announcements of sexual readiness; familiar examples are the striking visual display 
of the peacock and the splendidly varied auditory productions of the songbirds. 

Apart from these special functions, the animate environment offers certain other 
distinctions from the inanimate. For example, animals are spontaneously active, 
unlike inanimate objects, and so produce more variable and less predictable 
stimulation. Moreover, they grow and develop, so that changes in their bodies and 
their behavioral potential must be accommodated by other animals. For all of these 
reasons social stimuli come to play key roles in the lives of all animals, including 
the lower as well as the so-called higher (that is, more complex) forms. 


Cultural Stimulation 

The incredibly complex environment of the human animal is due to his produc- 
tion and maintenance of various “artifacts’—both “material,” in the form of 
physical objects such as tools and sculptures, and “immaterial,” in the form of 
signaling behaviors and symbolic systems such as religion, music, and language. 
The latter type of artifact, especially, underlies most if not all of man’s cultural 
environment. His ability to use vocalizations as substitutes for actions, and to build 
upon this base an enormously complex system of coded meanings, most clearly 
distinguishes man from all other animals. Although various other forms of expres- 
sive behavior, such as gestures, are important, it is man’s communication with man 
that produces most of the cues each of us must learn to respond to as stimuli. 


SENSORY TRANSDUCTION AND ENCODING 


All stimulation consists of changes in energy. Each sensory system, or modality, 
is specialized to react to a particular form of energy change. When this energy 
change is effective, it may be referred to as an adequate stimulus. However, a 
further change in energy is also involved in the process of detection by the sensory 
receptors; such energy change, from the environmental energy to neural excitation, 
is called transduction. 

Various types of transduction are involved in the different reception processes. 
For example, vision is dependent upon photochemical changes in which the 
chemical substance in the retinal receptors (rhodopsin, or visual purple) decom- 
poses when the retina is stimulated by electromagnetic energy within the light 
spectrum. Receptors for hearing, touch, and the body senses (kinesthesis and 
proprioception) transduce mechanical energy into electrical. Chemical energy is 
transduced into electrical by the olfactory and gustatory (smell and taste) receptors 
in the nasal cavity and on the tongue. 

Once the energy has been converted into neural impulses by the transduction 
process within the receptors, the information concerning the environment that is 
contained within the stimulus needs to be maintained and transmitted. The process 
by means of which this information is thus preserved and passed on by the nervous 
system is called stimulus encoding. The whole story is by no means clear, but some 
of the major steps in stimulus encoding have been worked out. Part of this process 
consists of specialization within the receptor itself. For example, the retina of the 
eye has now been shown to contain three different kinds of color receptors so that 
the distribution of primary colors in the stimulus can be represented by the degree 
of stimulation of the differentially sensitive receptors. Similarly, the thermal 
receptors in the skin are differentiated in accordance with their sensitivity to 
warm or cold temperatures. 

Another part of the process involves complex interactions within the nervous 
system that operate to encode stimulus information at later stages in the total 
process. Much still remains to be discovered about these mechanisms, but recip- 
rocal facilitation and inhibition can be mentioned as one of the more prominent 
mechanisms involved. For example, it has been shown that certain vision nerve 
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fibers not only are excited by one type of color receptor but are also inhibited by 
another. That is, a receptor cell that is stimulated by light in the red range of the 
spectrum not only will excite certain nerve fibers but will at the same time inhibit 
certain others. In general, the synchronized operation of sensory receptor and 
nervous system has evolved to insure a reasonable degree of fidelity in both the 
detection and the transmission of the information available in the environment by 
means of these fundamental transduction and encoding processes. 


Receptors 

Receptors are cells that are specialized to detect some kind of energy change. 
Such sensory cells are found throughout the body, in various kinds of tissue, and in 
the muscles, joints, and tendons. More importantly they are found concentrated in 
special body structures called sense organs. The more obvious examples of these 
organs, such as our own eyes and ears, are quite familiar to all of us, but some of 
the less well-known sense organs that have evolved in certain animals are indeed 
remarkable. For example, consider the surface-dwelling fish that preys on marine 
organisms at the surface of the water. It has a specialized sense organ on the top 
of its head that is sensitive to ripples in the surface of the water produced by 
potential prey. Mechanical stimulation by the ripples is sensed, and the direction of 
the source determined. Apparently the distance as well as the direction of the 
ripple-producing object can be detected in this way. 


The Threshold 

As psychology emerged from physiology and philosophy, the relationship of 
stimulus and response was a critical problem. Discrete stimuli, unlike the flux of 
energies of various sorts that characterize the everyday world, were used in the 
laboratory studies. This procedure—the isolation of a stimulus event—has been 
characteristic of much psychological research and practically all research in sensory 
physiology. 

One of the first questions raised in such analytic study of sensation concerns how 
much stimulation is required for the various sensory responses. This is the problem 
of the threshold, defined as the amount of physical energy required either to 
produce a sensation from a particular stimulus or to cause a change in sensation by 
a stimulus that has already been detected. The former function is generally labeled 
the absolute threshold, the latter function is referred to as the difference limen. 

The threshold is usually defined in terms of the physical value for which an 


re is able to detect stimulation or a change in stimulation on half of the test 
s. 


Signal Detection 

By far the most influential of all recent stimulus measurement techniques has 
been that of signal detection. The major advantage of this technique is that it takes 
into account important factors other than just the strength of the physical stimulus. 
For example, the standard or classical methods have no way of taking motivational 
variables into account. 


The success of signal-detection methodology is a result of the separation of the 


concept of signal from that of noise, which is the random and unpredictable 
stimulation that is always assumed to be present in some degree. The subject’s task 
is to decide whether the noise has in fact been exceeded by the typically very weak 
true signal that is used in determination of absolute threshold. 

In signal detection research the emphasis is on the criterion that the observer uses 
in deciding whether or not a signal is present on any particular trial. Signal- 
detection theory assumes that a strongly motivated observer or an observer who is 
more willing to take risks will use a lower criterion for deciding whether or not a 
signal has occurred—that is, such observers are more likely to report signals even 
when they were in reality not presented. This outcome, called a false alarm, is one 
of four possible outcomes in the typical signal-detection situation. The observer 
might also fail to report a real signal (a miss). He can also, of course, report a signal 
that has occurred (a Ait) or correctly not report one when none has really occurred 
(a pass). 

By varying the reward (e.g., money) associated with hits, or the punishment (e.g., 
loss of money) associated with false alarms, the experiments can effectively alter the 
subject’s criterion and strikingly modify his signal-detection behavior. 

Signal-detection methodology and theory have tended to supplant the more 
traditional psychophysical methods because they bring the important motivational 
and personality variables that contribute to sensory function into the open and 
make them available for investigation. The concept of a fixed threshold, with some 
single “true” value independent of experimental conditions, can no longer be de- 
fended. The concept of threshold itself can of course be accommodated within the 
signal-detection framework, but account must be taken of the relevance of other 
various external factors. 


No sense is more important to man than vision. Identification and location of 
objects in the environment are mainly accomplished visually. Our treatment of 
visual sensation will cover only the highlights of this vast subject. The major topics 
treated, for each of the other sensory modalities as well as vision, are the sense 
organ (or receptors), the physical energy correlates of the major sensory attributes, 
and the more important sensory functions, including some attention to sensory 
defects and theories of how the transduction process operates. 


THE EYE 


ANATOMY. The gross anatomy of the human eye is diagrammatically shown in 
Figure 5-2. Superficially at least, the spherical eye is comparable to a camera in 
both its structure and its function. The essential parts of a simple camera, therefore, 
are also shown, for comparison, in Figure 5-3; the analogy is instructive but it must 
be remembered that the eye is not the same as a camera. 

STRUCTURE OF THE RETINA. The actual visual receptors, the rods and the cones, 
are located at the far end of the retina, behind several layers of neurons that gather 
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Saerotio Gogi 5:2 Cross-section view of the human eye. As 
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Fixed Lens 


5 -3 Schematic cross section of a 
simple box camera. Note that the 
optics of focusing is similar to the 
human eye in that the image is cast 
on the sensitive surtace (retina or 
film) upside down 


Choroid Coat light rays pass through the cornea and the lens 
of the eye they are bent (refracted) and focused 
on the retina, normally on the fovea. The lens is 
an elastic body that changes shape—accom- 
modates—in accordance with the distance of the 
object being looked at; near objects require a 
thicker and far objects a thinner lens for proper 
focusing. The common visual defects of near- 
sightedness and farsightedness are the conse- 
quences of a poor fit between the abilily of the 
lens to accommodate and the distance between 
the retina and the cornea-refracting system. 


Optic Nerve 


together into the optic nerve. The optic nerve from each eye is split at the optic 
chiasma, with fibers from the same side of each retina rejoining on the way to the 
higher brain centers. The retinal structures and the optic nerve are all embryolog- 
ically actually part of the brain itself, so that the complex interrelationships among 
them may in one sense be considered to be like internal brain connections. 

; The retina contains two other features of special interest. The blind spot, or optic 
disk, which has no rods or cones, occurs at the point where the optic nerve enters 
the eye, somewhat below and to the nasal side of the center; its existence can be 
easily demonstrated by means of Figure 5-4. The more centrally located fovea 
contains only cones and is the fixation point for normal vision because it is the most 
Sensitive area for acuity and color vision. The approximately 5 million cones in 
each eye are concentrated in the fovea and the immediately surrounding area, fall- 
ing off in frequency as the periphery (outside) of the retina is approached. 


Rods and Cones 

_ The two types of receptor cells, the rods and the cones, play differential roles in 
visual function. The more numerous rods function cars ‘eiteeea vision and are 
especially sensitive both to low intensities of light and to movement. We can see 
better out of the “corner of the eye” (the outside or periphery) both at night and for 
er detection of movement, because the rods are more thickly concentrated around 
pes paran i the retina. A simple way to verify this fact is to pick out a fairly 
in the evening sky. Looking directly at it, with its image fixed on the 

fovea and therefore activating cones, is much less effective than looking at it 
rei the ay of ae When one does look to the side of the object, it 

mes much clearer steady, because it i i 

function better in dim eta ee ee a te roda, wbi 
The cones function for color vision (memory hint: cones = color) and are efficient 


5-4 Demonstration of the blind spot. Close your left eye and fixate with your right eye 
on the hat at approximately 12 inches distance. As you move the paper closer the rabbit 
will momentarily disappear and then reappear, its disappearance indicating the point at 
which it is focused on the blind spot. 


for seeing details under strong illumination. Both color and fine detail are best seen 
when objects are looked at directly, because this places the focus on the fovea. 

The biochemistry of rod function has been especially well detailed in recent 
research, A major role in rod vision is played by the chemical compound rhodopsin 
(also called visual purple). It is bleached by light and transformed into other 
chemical substances. Vitamin A is intimately involved in this action; a deficiency of 
it thus leads to failure of rod function and poor night vision (hence the admonition 
to eat foodstuffs with large amounts of vitamin A, such as carrots, for improving 
visual function under conditions of low illumination). These chemical processes 
somehow transduce the light energy activating the receptors into neural energy 
transmitted over the optic nerve to various brain centers, ultimately to the occipital 
cortex, at the rear of the head, which is the major visual center in the brain. The 
photochemical processes are reversible so that rhodopsin is reconstituted from the 
components produced in its breakdown. 


PHYSICAL CORRELATES OF VISUAL SENSATION 


The three major experiential (sensory) attributes of vision are brightness, hue, and 
saturation (amount of hue). Their physical correlates—the particular energy 
changes with which each is associated—are listed in Table 5-2. As already indicated 


Table 5-2 Quality, Intensity, and Composition Attributes of Visual and Auditory 
Sensations with Correlated Physical Energies 
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(see Figure 5-1), the visual light spectrum is a very tiny fraction of the total 
spectrum of electromagnetic energies. These range from waves as short as 
.00000000000001 meter to some as long as 1 million meters, with the light 
spectrum running only from about 400 to 700 millionths of a meter (nanometers). 
Immediately below the light spectrum, in terms of wavelength, is the ultraviolet 
range, and the infrared rays are immediately above it. Still shorter radiations are 
cosmic rays, gamma rays, and X-rays; radiations involved in radar, FM and AM 
radio broadcasting, television, and AC electrical circuitry are among the higher 
wavelengths. 

Differences in hue are associated with differences in wavelength, with the 
shortest radiations producing violet and the longest red sensations. Differences in 
amplitude of radiation (intensity) are associated with experiential differences in 
brightness. The saturation dimension refers to the deepness (purity) of hue; highly 
saturated colors are produced by relatively homogeneous wavelengths. This fact is 
obviously related to the composition of sunlight (white light), which contains all 
the spectral wavelengths. Use of a prism, as shown in Plate 1, readily demonstrates 
the heterogeneous nature of sunlight, broken down into its component spectral 
wavelengths (and the corresponding colors thus experienced). The degree of 
heterogeneity of wavelength, and the corresponding degree to which white light is 
approximated, thus determines the amount of saturation in a visual sensation. 


BRIGHTNESS 


Brightness is the most primitive attribute of visual sensation. Some very simple 
organisms, whose visual sense organ is merely a collection of light-sensitive cells, 
are able to detect the presence or the absence of light. In the higher organisms, with 
the duplex (rod and cone) system of light receptors, brightness is a much more 
complex function. This conclusion follows from the fact that the rods and the cones 
each have separate sensitivity curves for brightness; that is, the relationship 
between experienced brightness and wavelength is different for them. One way of 
measuring sensitivity is in terms of absolute thresholds—the minimum amount of 
light energy needed to produce a visual sensation. 

_ Separate visibility curves for rod vision (technically called scotopic) and cone 
vision (technically called photopic) are shown in Figure 5-5. Two features of these 
Curves are noteworthy. First, the rods are much more sensitive to small amounts of 
stimulation, as indicated by the considerably lower threshold values for the 
scotopic curve, Second, the point of greatest sensitivity—the lowest threshold value 
for each curve—varies, with the rods most sensitive at about 511 nanometers and 
the cones most sensitive at about 555 nanometers. 

The absolute threshold for brightness is dependent upon the state of the eyes, OF 
more precisely, upon the degree of dark adaptation of the rods and the cones. The 
duplex curve shown in Figure 5-6 is a function of dark adaptation (allowing the 
eyes to remain in the dark for some time) first for the cones and later for the rods. 
The curve is obtained by repeatedly testing a subject for the weakest light stimula- 
tion that he can detect (the absolute threshold) without regard to wavelength, as his 


5-5 Relative brightnesses of equally in- 
tensive lights of different wavelengths for 
(a) scotopic (rod) vision and (b) photopic 
(cone) vision. Note that the two curves 
have different peaks; the brightest light for 
scotopic vision has a wavelength of 
around 511 nm, the brightest light for pho- 
topic vision a wavelength of around 

555 nm. 


eyes are maintained in a completely darkened room and so allowed to adapt over a 
relatively long period of time. Full adaptation of the cones occurs quickly, after 
approximately five minutes in a dark environment, and the initial decline in 
threshold thus reflects their progressively more sensitive condition. The rods adapt 
much more slowly but also to a much greater degree, so that the very much greater 
improvement in sensitivity shown in the second decline in the threshold curve is 
a function of their adaptation; it is estimated that after complete adaptation the rods 
are able to detect light intensities only one ten-thousandth as great as those de- 
tected before dark adaptation was started. : 

Light adaptation of both rods and cones also occurs, but at a more rapid rate. 
Rods stimulated by high levels of light simply fail to function, so that the entire 
burden of seeing is thus taken over by the cones. a p 

The facts of dark adaptation, especially with regard to night vision, have 
interesting and important implications for behavior. For example, during wartime 
fighter pilots needed to stay alert for night-time duty at all times. Moreover, if they 
were to function most efficiently, and most safely, they needed to be able to see the 
bombing planes that were their target under conditions of very low illumination. 
For this reason it was necessary to keep their eyes as dark adapted as possible in 
order to save the valuable time that would be necessary for effective dark adapta- 
tion after the bombing raid was first discovered. But keeping all these men 
permanently in dark rooms to maintain dark adaptation in their rods was not 
feasible because it would have deprived them of visual sensitivity for unpredictably 
lon riods of time. 

piperi solution to this problem was worked out as the result of the 
suggestion of an experimental psychologist familiar with the kind of facts of dark 
adaptation. The rods are very slightly stimulated by the long wavelengths, around 
700 nanometers, whereas the cones are strongly stimulated by these wavelengths. 
The fighter pilots were therefore equipped with goggles with red lenses, trans- 
mitting only wavelengths above 620 nanometers and allowing the rods to remain 
unused and ready for service in the dark. This device enabled the men to lead 


5-6 Photopic (cone) and sco- 
topic (rod) visibility (spectral lumi- 
nosity) curves compared. Each 
point on each curve represents the 
minimum amount of light of a given 
wavelength that can be detected. 


5-7 Brightness contrast. Do the 
two stars appear equally bright? 
They would if brightness sensation 
were determined only by the actual 
physical intensity, which is equal. 
The fact that these stars are seen as 
different in brightness illustrates the 
operation of the brightness contrast 
phenomenon. 
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normal visually oriented lives, utilizing cone vision at usual illumination intensities, 
and at the same time to keep their rods in a highly advanced state of dark 
adaptation while they waited for the call to duty. A similar treatment was used by 
sailors in advance of their night look-out duties. 

One other important determinant of brightness remains to be described. This is 
the context around the object whose brightness is being evaluated. Figure 5-7 
demonstrates the role of context. First compare the relative brightness of the two 
medium-gray stars, one surrounded by a dark and the other surrounded by a light 
gray context. It should be quite apparent that the star with the darker context is 
perceived as brighter, although the two stars are of exactly the same intrinsic 
brightness. 


HUE AND SATURATION 


The facts of color vision are shown diagrammatically in Figure 5-8 and also in 
the color solid of Plate 2. The hue and saturation dimensions are represented along 
the circumference and radius of the circle, respectively, and brightness is represented 
by the vertical axis of the cone. 

The 7.5 million different colors that the human observer is theoretically capable 
of distinguishing are dependent upon the various combinations of wavelength, 
intensity, and purity (saturation), the three dimensions varied in the double cone 
shown. A color wheel is a horizontal slice through the color solid. Because it is at 
a right angle to the brightness dimension (vertical axis), brightness is not varied. 
Pairs of colors opposite each other on this wheel are called complementary; when 
mixed they produce brightness only (gray). 

The main discriminable colors are shown in the color wheel of Plate 3. When 
noncomplementaries are mixed, the resulting hue is always between the two 
original hues, such that a straight line between their position on the color wheel will 
indicate its position; exactly where the new hue is on this line depends on the 
proportion that each hue contributes. 

The hue of any object depends upon the wavelengths that it reflects, from the 
white light that is normally incident upon it. Most light stimulation is reflected in 
this way from objects, in contrast to the relatively few objects that are themselves 
luminant, such as the sun, incandescent light bulbs, and the like. 

The most saturated (deepest, or purest) colors are those of medium intensity; 
represented by positions around the outside circumference of the color circle shown 
in Plate 3. The brightest and the darkest colors are essentially achromatic; that is, 
really not hues at all, in a technical sense, but rather very bright (white) or very 
dark (black) grays. 

We can obviously discriminate many more hues than we have names to identify. 
Actually, people learn a surprisingly small number of names for colors and tend to 
speak of “shades of red” and the like. This situation causes no serious problem in 
communication and is therefore likely to persist until some real need for more 
refined verbal tagging of color sensations develops. 

COLOR DEFICIENCIES. Between 5 and 10 per cent of human subjects seem to have 
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Plate 9 


some difficulty in color sensation. This genetic defect is carried by the Y-chromo- 
some and is therefore much more common in males. Although the term color 
blindness is in common use, the great majority of color deficiencies are partial; 
such subjects are said to suffer from color weakness. 

The occasional person who is completely color blind is called a monochromat, 
because he sees in only one color dimension; actually he sees no hue at all but only 
various shades of brightness. The monochromat sees only with his rods. Moreover, 
his foveal vision is poor or absent, and he depends mainly or entirely upon 
peripheral vision. As a result, he tends to move his eyes, in order to take advantage 
of the ability of the rods to detect movement, much more than the normally sighted 
person. Even the normal person, it should be noted, keeps his eyes moving most of 
the time, but the eye movements of the monochromat may be so excessive as to be 
classified as nystamic. Nystamus is an almost constant and involuntary back-and- 
forth movement of the eyes. 

Much more common are the two types of color weakness in which either the 
red-green or the blue-yellow sensations are poorly developed or absent. Such 
individuals are called dichromats. Plates 4 to 7 illustrate these two types of 
dichromat vision and, for comparative purposes, monochromat and normal color 
vision. 


CONTRAST EFFECTS 


Color sensation is especially sensitive to context effects, similar to that shown in 
Figure 5-7 for brightness. Color contrast is easily demonstrated, as shown in Plate 
9, where the same orange square acquires a different saturation effect when it is 
viewed in different background situations. ; 

Aftereffects or afterimages are color sensations produced immediately after color 
stimulation. Gaze steadily at the orange square on the black background in Plate 9 
until the orange loses saturation and bits of brownish cast appear around the edges. 
Then shift your gaze to the center of the white square at the right. You should 
shortly experience a dark square image in the middle of the black background. This 
kind of negative afterimage always involves the complementary hue, in this case, 
blue-green. ; 

Positive afterimages can also occur, in which case the same hue rather than its 
complementary will reappear after a time interval. This experience 1s especially 
common following a strong visual experience such as a glance at a very bright 
luminous object (e.g., the sun or a light bulb). An especially vivid experience is the 
flight of colors, in which a succession of color experiences follows such stimulation 
(e.g., a flashing bulb). 


THEORIES OF COLOR VISION 


There are two classical theories of color vision. The older of these is called the 
Young- Helmholtz theory. It assumed three kinds of cones in the human eye, one for 
each of the three primary colors seen in normal (trichromatic) color vision. White 
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5-8 The color solid. The three 
dimensions of brightness (vertical 
axis), hue (circumference of circle), 
and saturation (radius of circle) are 
shown in relation to selected colors. 
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light is a consequence of the equal stimulation by each of these primaries (in the 
red, blue, and green spectral areas). The facts of color mixture are in general quite 
consistent with this kind of theory, and it has been supported also by recent 
physiological evidence for three differentially sensitive types of cones. But it does 
have a number of difficulties. For example, the theory did not handle very well the 
facts of complementary colors, or color zones. 

These difficulties were well handled by the alternative theory, initially intro- 
duced by the physiologist Hering and given his name but more recently renamed 
the opponent processes theory. This theory assumes the operation of three separate 
color systems, one for red and green, one for blue and yellow, and one for black and 
white. The Hering theory was primarily designed to account for the fact that 
certain pairs of colors, such as blue and yellow or red and green, cannot be 
combined. There is no way to obtain a blue-yellow or a red-green hue; mixtures 
either simply reduce the saturation of one or the other of these particular comple- 
mentaries or reduce entirely to the achromatic gray. The facts of afterimages and 
contrast effects, described briefly above, are also quite consistent with this view. 


VISUAL ACUITY 


Visual acuity can be defined in terms of the absolute threshold, or in terms of the 
smallest stimulus that can be identified at some standard distatice. By these criteria 
man’s visual system is indeed a powerful one. For example, it is estimated that the 
normal eye under optimal conditions can detect a candle flame at a distance of 30 
miles. This kind of sensitivity is believed by some physiologists to reach the 
theoretical limit of visual capacity, because a single quantum (energy unit) of light 
radiation can be detected. 

More commonly, however, visual acuity is defined in terms of the resolving 
power of the eye. The question here is how far apart two lines, for example, must 
be in order to be seen separately. Here a wide range of visual acuities exists among 
people. The standard device for testing visual acuity quickly but crudely is the 
familiar Snellen chart. This consists of lines of letters of varying sizes placed at a 
standard distance of 20 feet, at which point the light rays are approximately parallel ] 
when they reach the eye. The subject is asked to read letters from successively 
smaller lines until he clearly is unable to identify them. The line that the average 
individual is able to read at 20 feet is used as a standard against which each subject 
is rated. If one can also read this line he is said to have 20/20, or normal, vision. 
Persons with inferior visual acuity are rated by the smallest line that they are able 
to read. Thus if one is said to have 20/40 vision, this statement means that at 20 
feet he is only able to read the line that the average person can read at 40 feet; 4 
similar interpretation applies to even poorer ratings, such as 20/100 or 20/ 200. 

The Snellen chart is obviously a very rough and easily abused device (¢.8+ 
subjects can easily memorize certain lines to inflate their acuity rating). However; it 
offers such a convenient and simply obtained estimate that it is in wide use in spite 

of the existence of more sophisticated and generally superior techniques. Moreovels 
it utilizes the ability to detect letters of print, which in our word-dominated world 


affords a quite representative sample of the kind of visual acuity that we are all 
called upon to make almost constantly. 

Visual acuity is best in the fovea, with its heavy concentration of tightly packed 
cones. Very small details are more readily resolved by the eye when they activate 
such larger numbers of closely packed receptors. It is now believed that the 
separation of two or more lines can be seen only when there is a kind of “dead 
space,” so to speak, lying between activated receptors; in other words, there must 
be some nonactivated receptor units separating activated receptors in order for 
linear separation to be detected. Moreover, the effective unit in this process is not 
the receptor cell itself (that is, the cone), but the group of receptors connected to 
one nerve fiber. The number of such functional receptor-nerve units is much less in 
the periphery of the eye, and the retinal distances that any one such unit covers is 
therefore much greater. These facts explain the inferiority of peripheral vision 
relative to foveal vision under normal illumination. 

Visual acuity is strongly influenced by various kinds of eye movements as well as 
by the distribution of the actual receptors and associated nerve fibers. For one 
thing, there is the crucial role of the lens as it accommodates to objects at vary- 
ing distances from the eye. Opening and closing of the pupil is also involved in 
acuity. The pupil shuts down quickly and involuntarily in a reflex reaction to 
strong light. This action has an obviously protective function for the delicate 
structures within the eye, but it also serves to improve detail vision by improving 
lens function. 

Beyond these quite involuntary movements of lens and pupil, there are a number 
of movements of the entire eyeball that are necessary for proper fixation of images 
and therefore good visual acuity. Some of these have to do with maintaining 
orientation to the object being expected, so that light from it falls upon corre- 
sponding areas in the two retinas; examples of such movements are the convergence 
of the two eyes (turning in toward each other) for looking at objects closer than 20 
feet and the twisting or rotational movement of each eye independently around its 
own axis. Finally, searching movements, partly voluntary and partly involuntary, 
are made by the two eyes together. Called conjugate movements, these consist of 
relatively smooth gliding of the eyes, as when one is tracking or pursuing a moving 
object, and more jerky, jumplike movements of varying degrees of magnitude and 
speed. 

The explanation of the role of these movements in improving visual acuity is 
that they enable the stimulus to affect different sets of receptor cells, and associated 
neural connections, so that more time is permitted for registration of finer details 
and subsequent identification of objects. Eye movements thus help one to see detail 
better as well as to detect very small objects and movement and the eye is a 
generally more effective instrument when it is scanning and roving. 


Animal Vision 

Our emphasis throughout this chapter is on human sensory and perceptual 
experience, but some mention should be made of animal sensory capacity. Great 
variety of visual capacity is found through the animal species Some kind of 
light-sensitive sense organ is found in practically all the “higher” organisms 
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The fact that dichromats are typically able to identify 
red and green, or blue and yellow, objects in the en- 
vironment, and to use these terms quite readily, does 
not mean that they do in fact see in accordance with 
this language usage (cf. Plates 4-7). What it does 
mean is that they have learned to differentiate objects 
on the basis of brightness differences, which in the real 
world (in contrast to the visual-research laboratory) 
always accompany color differences. They have simply 
learned to apply the usual terms to their sensations. 
Thus they learn that the sky is usually “blue,” the grass 
“green,” and use these and many other color labels 
appropriately under normal conditions. When new ob- 
jects of unknown color appear, they are of course 
likely to have difficulty in identifying these colors. 
Under normal conditions, however, they function with 
a surprising lack of difficulty in adjustment to visual 
stimuli. In fact, it often requires rather sophisticated 
special tests to demonstrate their color deficiency 
—sometimes even to the persons themselves, because 


they may never have suspected that they were defi- 
cient in color perception. 

There are various tests of color vision that are de- 
signed to diagnose color deficiency. Such tests 
depend upon careful control of brightnesses in color 
plates. Various patterns (such as letters or numbers) 
are formed only by reflected wavelengths. The failure 
of a subject to detect any pattern presented under 
such controlled conditions is diagnostic of color defi- 
ciency for the particular wavelengths tested on that 
plate. A sample test of this kind is shown in Plate 8. For 
preliterate children and illiterate adults, test plates are 
available that require only the tracing of a line path. 

It is important to remember that color weakness is on 
a continuum, with many levels of partial deficiency. 
Moreover, many color-weak individuals are able to 
“pass” a color-vision test under some conditions but 
not others; this fact reflects not only the partial char- 
acter of their weakness but also the complex inter- 
relationships that occur in vision (e.g., degree of light 
or dark adaptation, lighting conditions, and the like). 


| Audition 


exposed to light radiation. These range from the simplest of brightness receptors to 
the finely structured eyes of such birds as hawks, some of which have been found to 
have visual acuity several times as great as that of the human organism. 

Color vision is sporadically distributed among the species, Insects and birds 
seem to be well but by no means universally endowed in this respect. Some 
organisms are able to detect radiation of shorter wavelengths than those man can 
detect (e.g., ultraviolet light by some insects) and some can detect longer wave- 
lengths than man can detect (e.g., infrared radiation by some snakes). Many of the 
more common mammals (e.g., dogs) have either no color vision or so few cones 
that only the strongest stimuli may be presumed to be effective for color. In 
general, in accordance with expectation from evolutionary theory, nocturnal 
animals (¢.g., owls) have well-developed systems of rod vision, whereas diurnal 
animals (¢.g., most other birds) have well-developed systems of cone vision. 


For man audition is second in importance only to vision. We use visual cues where 
possible to detect and identify objects, and especially to determine the finer details 
of their structure (such as facial features). Audition is generally a poor substitute 
for vision; however, although auditory cues may be utilized for some of thes¢ 


functions, audition is pre-eminent as a means of direct social communication. The 
relative inefficiency of using written signs or sign language, such as hand signals, is 
quickly evident to anyone who tries such techniques. Audition also provides us 
with important danger signals (the raucous honk of a horn in a city street or the 
muffled padding of a large animal moving through the forest) as well as the very 
considerable esthetic enjoyment of music. 

Physically, sound is the cyclic production of mechanical pressure in some 
medium surrounding the organism, usually the atmosphere. A body that vibrates in 
such a medium produces cycles of alternative compression and decompression that 
are propagated through the medium. The various attributes of sound as a sensory 
phenomenon are correlated with the major characteristics of sound as a physical 
energy. 


THE EAR 


A schematic diagram of the major parts of the human ear is given in Figure 5-9. 

Sound waves in the air normally enter the ear canal and transmit their me- 
chanical vibrations to the fluids in the cochlear canals by means of the tympanic 
membrane, the three small connected bones in the middle ear, and the oval window. 
Mechanical vibrations of the head bones can also transmit sound waves to the inner 
ear, although this route is ordinarily (assuming a fully functional ear system) not 
very important. The hair cells lying on the basilar membrane of the organ of Corti 
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5-9 Schematic drawing of the anatomy of 
the human ear, Sound is gathered by the 
pinna, and travels through the canal to the 
eardrum, which it causes to vibrate. This vi- 
bration is transmitted by the bones of the 
middie ear to the basilar membrane across 
the entrance to the cochlea. Vibration of the 
eardrum is thus transmitted to the fluid of 
the cochlea and then travels the length of 
the cochlea, eventually stimulating the 
Sense organs that transduce the mechanical 
energy into electrical energy. 
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are then excited by the movements of the cochlear fluids. In some way yet to be 
fully determined the auditory nerve is stimulated to transmit this information to 
the hearing centers of the brain, where the sound sensation is produced. Auditory 
nerve fibers make connections at several “way stations” before reaching the cortical 
hearing centers in the temporal lobe, and in the process may cross to the other side, 
as in the case of vision. 


AUDITORY SENSATION 


Physical Correlates 

The three fundamental sensory attributes of sound are pitch, loudness, and timbre. 
The pitch of a sound (its subjectively experienced “highness” or “lowness”) is 
correlated primarily with the physical dimension of wave frequency. Loudness is 
correlated with the physical intensity, or amount of energy in the mechanical 
vibrations of the medium. Timbre is determined by the composition of the sound 
wave pattern, that is, by the distribution in the complex sound of different pitches. 
These three correlated dimensions may be considered to represent, respectively, 
quality (what kind of energy change and sensation?), quantity (how much energy 
rig and sensation?), and complexity (how pure an energy change and sensa- 
tion?). 

PrrcH. Like color, pitch must be consciously experienced to be appreciated. 
There is simply no substitute for direct experience. The pitch of a tone is com- 
monly described in terms of the frequency of the sound waves that produce it; the 
older term for such frequency is cycles per second (cps), but the term Hertz (Hz) is 
now more commonly used. Because sound travels in a medium as alternating 
mechanical compressions and decompressions, both its wavelength (distance from 
one crest or trough to the next) and its frequency (number of crests or troughs 
Passing a certain point each second) can be measured. As in the case of light waves, 
these are reciprocals, with the shorter waves having the higher frequencies and the 
longer waves the shorter frequencies. For sound, frequency rather than length is 
the preferred measure. 

The concept of mechanical wave energy is more readily understood if other, 
more directly observable forms of such energy are used as illustrations. Consider 
the waves produced by wind energy in an ocean, or more simply, the wavelike 
ripples that are produced by dropping a stone in a quiet pond. In each of these cases 
Fg OAE ee ce of the medium (water, rather than air) is not in the same 
direction as the wave of mechanical energy itself; that is to say, if one were to plot 
the actual movement of the water molecules he would find that they mostly move 
up and down in the ocean or the pond, with very little horizontal movement. 
Nevertheless, the wave itself does move horizontally. This fact can also be more 
simply noted by watching some small object, such as a piece of wood, that is 
floating on the surface of the water when one tosses the stone. As cach wave passes 
such an object will be observed to bob up and down (in the same manner as a “bob” 


or float used in still fishing) but to move only a short distance horizontally along 
with the wave. 

The limits of human pitch sensitivity are usually placed at approximately 20 to 
20,000 Hertz, if sufficiently intense stimuli and sufficiently young subjects are used. 
The ability to hear extremes of very low and very high frequencies suffers from 
various diseases (such as scarlet fever) as well as the ravages that accumulate with 
age, especially in our own quite noisy society. The middle frequencies are the most 
important, however, because it is in that range that most of the sounds that we 
experience occur. Probably the most important frequencies are those used in 
human conversation, running mostly from 2,000 to 4,000 Hertz; maximum sensi- 
tivity occurs at about 3,000 Hertz. Musical appreciation requires a considerably 
greater auditory capacity, for the higher tones particularly (as discussed below 
under the topic of timbre). 

Loupness. The difference in pressure between the compressed and the decom- 
pressed phases of the sound wave—or the intensity of the wave—determines the 
loudness of the experienced sound. To some extent also, however, loudness is 
determined by frequency, because low frequencies typically show higher absolute 
thresholds than high frequencies. The ear is so sensitive an instrument that the ratio 
of the highest sound energy that can be heard to the lowest detectable sound energy 
is on the order of several million to one. At the higher energy levels, however, pain 
begins to supersede sound. 

The unit commonly used to measure intensity ratios is the decibel. The decibel 
scale is a logarithmic one, in which the numbers express relative or proportional 
rather than linear relationships, and is based upon a zero point. The approximate 
decibel values of some common sources of sound are listed in Figure 5-10, along 
with hearing and pain thresholds. a 

Tiımere. The timbre of a sound sensation is its characteristic quality that 
differentiates it from other sounds, including those with the same basic pitch. 
Understanding of timbre depends upon understanding of the concept of funda- 
mental frequency and partial frequencies, or overtones. nace 

Envision, if you will, a string attached on both ends, like a guitar or violin string. 
Assume that it is 24 inches long. When it is picked up and released it will produce 
a sound wave proportional to its full length of 24 inches, with a correlated 
frequency. This frequency is its fundamental frequency. Such frequencies are all 
that pure tones have (hence the label pure) because their vibrating sources have 
been designed to vibrate only in their total length. i 

Such pure tones are rare in everyday life. All musical instruments and practically 
all other commonplace sound sources also produce vibrations of their partial 
lengths, with correspondingly higher frequencies, called overtones. Thus our 
24-inch string when plucked will vibrate in waves of one half its length, one third 
its length, and so on, as diagrammatically shown in Figure 5-11. 

The sine wave, shown at the top of Figure 5-11, is a graph of a pure tone or an 
overtone. Production of a pure tone requires special apparatus, such as a tuning 
fork, and pure tones rarely occur outside the laboratory. The flute is one musical 
instrument whose tones approximate purity more closely than most. 
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5-10 The comparative loudness in decibel units of some common sounds. Note also the 
thresholds for hearing and pain. [From Floyd L. Ruch, Psychology and Life, 7th ed. (Chicago: 


Scott, Foresman, 1967) p. 278.] 


When the various partial vibrations are added to the fundamental vibration of 
any vibrating body, a more complex tonal pattern emerges. Any complex wave 
form can be physically analyzed into its various pure tone components (Fourier 
analysis, technically), A trained musician, or an experienced music lover, is able to 
hear the higher overtones especially, and so can perform a kind of sensory OF 
experiential analysis. A tone-deaf person, on the other hand, is one who seems to 
be incapable of distinguishing between simple differences in pitch; it is unclear as 
to how much improvement can be effected by the proper training of such persons, 
but it is quite likely that motivational factors and habits of not discriminating a$ 
well as sensory ability are involved. 


5-1 l Fundamental and overtones. 


Pane! (+) illustrates the fundamental 
or sine wave of a “pure” tone. Panel 
(b) shows the fundamental (broken 
line) with an overtone of twice the fre- 
quency of the fundamental. Panel (c) 
shows ar overtone of three times the 
frequency of the fundamental. 
Hearing Deficit 


There are two main categories of hearing deficit. One is called conduction 
deafness. It is a result of some kind of blocking of the mechanical transmission 
system through the middle ear. For example, the vibrations in the ear may be 
slowed or blocked entirely by a bonelike growth; this can be surgically removed, 
and the stapes replaced by a prosthetic device if necessary; often with remarkable 
hearing improvements. If the conduction block is of another type, an electronic 
hearing aid may be of considerable help. As a matter of fact, a surprisingly high 
number of partial hearing deficits are due to such prosaic matters as the accumula- 
tion of wax and dirt in the external ear; the cure erie blocks is self-apparent, 
once the condition is suspected or properly diagn ‘ 

The other most common kind of hearing deficit is called sensorineural, or 
sometimes simply neural, deafness. This is usually a more serious condition and 
one that is much more difficult to treat. Damage to the cochlea or the auditory 
herve is typically irrevocable. Moreover, it is extremely unfortunate that people in 
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our society are exposed to so continuous a barrage of high-intensity noise—some of 
which, it must be admitted, they actually bring on themselves (e.g., rock-music 
noise). 

Persons whose occupation exposes them to such high levels of noise are com- 
monly found to suffer progressive deterioration of their hearing; it is hardly 
surprising that so delicate and sensitive a receptor system as that of the cochlea 
should be subject to such abuse. The term boilermaker’s disease was formerly used 
to refer to such a deficit. More recently, airplane pilots and artillerymen have been 
found to suffer similarly from partial deafness. A more or less continuous ringing in 
the ear (technically, tinnitus) is also characteristic of this kind of case; severe 
symptoms can be medically corrected. When sudden very loud noises, such as 
explosions or gun discharges or rocket firings, can be anticipated, their effects can 
be reduced by appropriate protection of the ears. A special precaution adopted by 
the military forces has also proved effective; this is the deliberate activation of the 
acoustic reflex, which involves a contraction of small muscles to clamp down the 
vibratory transmission of the ossicles of the middle ear, by the production of a 
more moderate noise just before the explosive stimulus. 


AUDITORY THEORY 


Theories of hearing have concentrated on the problem of pitch. (Loudness is 
generally considered to be a function of the total number of sensory cells activated 
and has not figured prominently in the theoretical endeavors.) The theories have 
tended to cluster into two major types: (1) those that look to the place of the cochlear 
membrane that is stimulated to account for pitch and (2) those that account for 
pitch in terms of the frequency of stimulation. An early place theory was offered by 
Helmholtz, who attributed pitch sensation to the area of the basilar membrane that 
is stimulated. Helmholtz’s notion of resonance, by which the hair cells at different 
parts of the basilar membrane were assumed to vibrate in tune to different 
mechanical vibration frequencies, has not been confirmed, However, the facts of 
auditory sensation do seem to require place theory for frequencies above 5,000 
Hertz; up to that point some modern version of a frequency theory, such as the 
volley theory, can handle the data very nicely. 

The evidence that strongly supports a place theory for the higher frequencies is 
both clinical and experimental. Clinical evaluations of persons with high-pitch 
deficiences have shown damage to the basilar membrane in the region of the base of 
the cochlea. Moreover, movements of the various parts of the basilar membrane 
under conditions of artificial stimulation by different sound frequencies have been 
actually observed using high-powered microscopes; again the higher f requencies 
produced the greatest disturbance at the basal end of the membrane, with the point 
of maximal agitation moving progressively up toward the apical end as the 
stimulating frequencies were lowered. 

i The simplest form of frequency theory held that the pitch sensation is mediated 
directly in terms of frequency of neural impulses; in other words, the basilar 
membrane was supposed to function in much the same manner as a telephone 


transmitter in passing on the frequencies it receives (turning mechanical into 
electrical neural frequencies). Evidence initially interpreted as strongly supporting 
a frequency theory was obtained in some interesting and ingenious research 
utilizing cats as subjects. In essence, the cat’s cochlea was used as a kind of 
microphone, with electronic connections taken directly off of it. Words then spoken 
into the anesthetized cat’s ear were heard on speakers in another room. The 
electrical potential produced by the cochlea, called cochlear microphonic potential, 
follows the frequency pattern of the physical stimulus very closely. Although this 
phenomenon was believed by some to represent the critical element in the trans- 
duction process whereby the mechanical energy is transformed to neural impulses, 
more recently many questions have been raised concerning its interpretation. It is 
not now generally accepted as crucial support for a simple frequency theory. 

A simple version of frequency theory, such as the telephone model mentioned 
above, has been found to be inapplicable; for one thing, no single nerve fiber is able 
to respond at a rate even approaching the higher frequencies of sound energy 
(neural frequencies of no more than 1,000 per second seem to be maximal). This 
fundamental objection is circumvented by the modified frequency theory called 
volley theory. According to this version, different nerve fibers, each responding at its 
own rate, can together account for the necessary correlation of mechanical and 
neural frequencies, It is as though a large number of riflemen were assigned the job 
of matching some very rapid rate of signal with rifle shots. Even if no single 
rifleman were able to fire at so high a rate, by staggering their firing, the group 
would make sure that each signal was matched by some rifle fire. The very large 
number of receptor cells and nerve fibers available makes such a theory at least 
plausible, and the volley theory is at present given strong support for the lower 
frequencies. 

Some attempts at combining these two types of auditory theory have been made. 
For example, a place-frequency version has been suggested which would account 
for tones up to about 400 Hertz on the basis of frequency alone, tones between 400 
and 5,000 Hertz by both frequency and place, and all higher tones by the place 
principle alone. More knowledge about the neurophysiology of the hearing mech- 
anism, and especially about the contribution of the higher nerve centers to Pitch 
sensation, is needed before any further development of these classic theories or 
some new and more satisfactory ones can be expected. 


Auditory Sensitivity Thresholds i i 

A plot showing the absolute threshold of human hearing as a function of 
frequency is given in Figure 5-12. It can be seen that the ear responds most 
sensitively to tones of intermediate frequency, as already suggested. 

Clinical determination of individual hearing sensitivity can be very useful. The 
result of this kind of testing is the audiogram, a sample of which is shown inF igure 
5-13. The audiogram shows tonal gaps in a person’s hearing capacity, as well as his 
Overall sensitivity. It is especially important in the case of children where partial 
deafness is suspected or older persons who suspect that their hearing has deterior- 
ated. 

PERSONALITY EFFECTS OF HEARING Loss. Because of its role in social interaction, 


127 


SENSATION 


128 


CONSCIOUS EXPERIENCE AND 
BEHAVIOR 


5- 1 3 Representative 
audiograms for normal 
hearing at 20 years and 
60 years and for the two 
major forms of deafness 
(conduction and nerve). 


5-12 The abso- 


lute threshold of 
hearing for sine 
waves, or pure 
tones, of different 
frequencies. The 
tones most people 
hear best are fre- 


hearing when partially lost in an adult is more likely to result in serious personality 
disturbances than is vision when partially lost. The hard-of-hearing person at worst 
develops paranoid tendencies (e.g., excessive unfounded suspicions that people are 
talking about him “behind his back” and the like) and at best suffers the embar- 
rassment of having to inconvenience his associates by asking them to repeat what 
they have just said. These developments are most likely to occur in the case of 
recently deteriorated hearing, before adjustments have been made. Recognition of 
the deficit and correction of it as far as is possible will of course improve the 
probability that the adjustments made will be socially and personally desirable 
ones. 

The partially deaf child whose defect is not recognized runs the risk of being 
diagnosed as retarded because of his inferior school work, apparent inattentiveness 
and similar behaviors. Once the diagnosis of hearing deficit has been made appro- 
priate steps can be taken to correct at least the mistaken notions concerning his 
intellectual capacity. Again, unfortunately, the longer the deficit remains unnoticed 
the more likely his own adjustments to the world will harden and become per- 
manent. A child who is hard of hearing is not likely to recognize this fact himself; 
the way people sound is probably the way they have always sounded to him and he 
is not in as good a position as the adult with deteriorating hearing to appreciate the 
difference. For this reason he is even more at the mercy of others, such as parents, 
schoolteachers, and administrators, with regard to proper diagnosis of his difficulty. 
These facts underscore the importance of universal tests of hearing as well as see- 
ing capacity early in the primary grades. 


Sensitivity in Animals 

The range of human response to sound frequency is exceeded by a number of 
animals, such as moths, dogs, porpoises (which may respond up to 80,000 Hertz), 
and bats (sensitive up to 98,000 Hertz). Bats have been shown to locate objects in 
flight on the basis of the return of their very high-pitch emissions. This ability, 
called echolocation, enables these organisms to catch flying insects in the absence of 
any visual sensitivity. A more commonplace application of supersonic ability is the 
use of the high-pitched whistle to call dogs; the fact that the frequencies tend are 
above the upper threshold for humans reduces the annoyance that they would 
otherwise occasion. 


Man has two senses that are responsive to chemical substances: olfaction and 
gustation. Olfaction (smell), like vision and audition, involves distance reception; 
smells from many miles off can be detected by some animal forms as diverse as 
dogs and moths, even when the odiferous stimuli are present in fantastically small 
amounts. Functionally, gustation (taste) is more pe than sensory, insofar as 
these two concepts can be usefully distinquished; in other words, what we call taste 
ordinarily includes a number of other diverse sensory experiences, such as smell, 
touch, temperature, and even vision. Here, however, only the fundamental taste 
receptors themselves will be considered. 
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OLFACTION 


RECEPTION. Smell stimuli activate the olfactory epithelium, high up in the nasal 
passages, in the form of molecules of gaseous substances. In order to activate the 
millions of hair cells, which are the actual chemical receptors, a substance must 
therefore be volatile (i.e., capable of being transformed from solid or liquid state to 
gaseous). Unbelievably small amounts of the more odiferous chemical substance in 
air can be detected, even by the relatively undeveloped human olfactory sense; for 
example, only .00004 milligram of artificial musk in a liter of air can be an effective 
stimulus. The hair cell receptors transduce the chemical energy to electrical energy, 
which is then transmitted in the form of neural impulses in afferent fibers. These 
gather together as the olfactory nerve, which runs into the olfactory bulb of the 
brain. 

SENSATION. In the so-called smell prism six distinctive primary or pure smell 
sensations are assumed: flowery, putrid, fruity, spicy, burned, and resinous. All 
odors can theoretically be accounted for in terms of either one or several of these 
fundamental types of smell in combination. Other simpler schemes have also been 
suggested—e.g., acid, burnt, fragrant, and sweaty—but there is no general agree- 
ment. The lack of a satisfactory account of the stimulus dimensions along which 
olfactory substances vary makes it difficult to suggest physical correlates for these 
or any subjective descriptions of odors. 

The most important thing about human smell sensations is their rapid adapta- 
tion. One needs only to contemplate what life would be like in, say, an active 
packing plant if smell adaptation were not rapid! 

In man the sense of smell is not particularly relevant to survival, and smells are 
generally less important for man than they are for many lower animals. Never- 
theless, odors have been viewed as useful to those persons concerned with the 
desirability of certain types of products. For example, leather scents are sometimes 
used by the manufacturers of plastic products, and new-car scent can be purchased 
by any car owner who wishes to revive the odors originally placed there by the 
marketeers of the auto industry. Scents may also have more directly obvious 
motivational properties. The deliberate blowing of the aroma of hot bread oF 
doughnuts onto the nearby street may be frequently used to attract customers; and, 


presumably, the various perfumes worn by females and males are intended to serve 
a similar function. 


GUSTATION 


RECEPTION. The taste receptors are called taste buds, which are collected in 
clusters called papillae. They occur mainly on the dorsal surface of the tongue, but 
can be found scattered in smaller numbers throughout the oral cavity. Again, the 
receptor is a kind of hair cell, with associated nerve fibers, The hair cells are 
stimulated by chemical substances in water solution—normally dissolved by thë 
saliva of the mouth; to be tasted, therefore, substances must be watersoluble, much 
as they must be volatile in order to be smelled. 


Taste buds appear to have an unusually short life and are constantly replaced by 
new ones. The replacement rate falls off rather sharply with increasing age, so that 
food seasoned enough for an adult is disliked by a child. Also, older persons 
justifiably often complain that food does not taste as good as it used to; the change 
in taste sensitivity may well be at least part of the basis for the nostalgic recall of 
the superiority of “mother’s cooking.” 

SENSATION. There is much more agreement on the primary taste than on the 
primary smell sensations. Subjectively, taste appears to be sour, salty, bitter, and 
sweet, or some combination of these qualities. Either concentrated stimuli of an 
appropriate type or direct electrical stimulation of the appropriate part of the brain 
can be shown to produce one of these fundamental subjective tastes. There are 
characteristic differentiations of the taste buds on the tongue. The tip of the tongue 
is most sensitive to sweet stimuli, the back of the tongue to bitter stimuli, and the 
sides of the tongue to sour stimuli; salt sensitivity seems to be somewhat more 
widely distributed, with salty substances being most readily tasted on the tip and 
parts of the sides of the tongue. 

Taste sensitivity is not nearly as acute as smell sensitivity, in terms of the amount 
of chemical substance required for detection (absolute threshold). Generally, acid 
and bitter stimuli seem to be more readily detected than sweet and salty stimuli. 

As mentioned earlier, what we call taste in everyday life is really a very complex 
phenomenon. Taste depends on odors, as well as on temperature, touch, and vision. 
Much of our subjective experience attributed to taste is really the result of olfactory 
stimulation, as can be shown experimentally by controlling smell; when this is done 
many of the correct identifications of common “tastes” are no longer possible. 
Simple “natural experiments,” such as head colds, which reduce olfactory reception 
but leave gustatory reception relatively unimpaired, also demonstrate the strong 
dependence of taste sensitivity on odors. Food in particular often becomes rela- 
tively tasteless at this time. When the sense of smell has been eliminated, tomatoes 


and oranges taste alike. So do apples and potatoes. 


As a complex sense organ, the skin has separate receptors for sensitivity to pressure, 
physical insult such as cutting or bruising, and either high or low temperature. 
These four sensory modalities utilize separate receptors, which are differentially 
distributed. 


Touch 

The effective stimulus for touch is either movement of the hairs that cover much 
of the human body or, more commonly, active displacement or deformation of the 
skin itself. The adequate stimulus in the latter case is not pressure per se but rather 
a gradient of pressure; uniformly distributed pressure is not effective. Moreover, we 
adapt relatively rapidly to skin disturbance of this kind, as is suggested by the fact 
that the new pressure patterns of a new pair of shoes, for example, are usually 
noticed only for a short time (unless accompanied by pain). 
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Because of the great superiority of distance receptors such as the eyes and the 
ears we do not normally cultivate our sense of touch. Some indication of its 
potential, however, may be seen in the effective use of Braille for reading by blind 


persons. 


Pain 

The receptors for pain seem to be the nonspecialized free nerve endings that 
abound in the skin and especially in places that are most pain-sensitive. Pain is 
induced by a variety of types of insult to the skin. Radiant heat, which produces 
first warmth then pain, is the stimulus most commonly used in laboratory research. 

Because the skin is readily available to manipulation for research purposes, pain 
reception in it has been most thoroughly examined in research. Pain also occurs, 
but under less well-understood conditions of stimulation, in the deeper areas of the 
body. Gaseous or other pressure in some of the viscera can apparently produce 
pain, but many of the more important body organs are surprisingly free of pain (the 
brain, for example, which can be operated upon with no direct discomfort to the 
subject, as mentioned in Chapter 4). Pain from the inner parts of the body is 
subjectively dull, in contrast to the sharp (“bright”) pain that ordinarily results 
from insult to the skin. 

As a biological danger signal, pain serves an obviously crucial role in survival. 
The much-cited case of a small girl who had no pain sensitivity demonstrates this 
role quite dramatically; she accumulated great numbers of body injuries, from such 
behavior as remaining in contact with a hot stove until the smell of her burning 
flesh alerted her parents. 

As a sensory modality, pain is especially susceptible to “psychological” influ- 
ences, such as those from suggestion. Pain thresholds can be readily manipulated in 
suggestible subjects by hypnotic techniques, but they also show great variability in 
the everyday life of us all. 


Temperature Sensitivity 

„The effective stimulus for the temperature sensations of warmth and cold is a 
difference between the temperature of the outer layers of the skin and the tempera- 
ture of the inner layers resulting from the circulation of the blood. The normal 
temperature of the skin is 32° centigrade, and this is called physiological zero; 
temperature stimuli close to this value do not induce any temperature sensations 
when applied to the skin. Stimuli of higher temperatures induce warmth sensations 
and those of lower temperatures induce cold sensations. The distribution of both 
kinds of temperature-sensitive receptors may be measured by point-to-point 
stimulation over an area of skin. Separate receptor systems are therefore assumed. 
Thus far, however, only the free nerve fibers have been implicated as temperature 
receptors. 

The interesting phenomenon called paradoxical cold also suggests that different 
receptors are involved in the two temperature sensations. Paradoxical cold is the 
subjective experience of coldness that is sometimes felt when a skin location 
already demonstrated to contain only receptors for cold sensation is stimulated by 


a very warm stimulus. This experience indicates that the usual stimulus for 
warmth, high temperatures, is ineffective as far as warmth is concerned in the 
absence of warmth receptors, but can under some conditions trigger the cold 
receptors. 

The dependence of temperature sensations upon the re/ative rather than the 
absolute temperature of the skin—that is, upon the relationship between the 
ambient (surrounding) temperature and the skin temperature—can be readily 
demonstrated by placing the two arms in water solutions with different tempera- 
tures. Suppose that one solution is higher and the other lower than 32° centigrade. 
Accommodation of the temperature of the skin in each arm occurs quickly, and the 
same previously neutral stimulus (say, 32° centigrade) will now be felt as warm by 
the arm in colder water and cold by the arm in the warmer water. 

The sensation of heat seems to be a function of no single receptor but rather of 
the simultaneous activation of cold and warm spots. How such fusion occurs, so 
that these points act together to produce the integrated sensation, is not yet 
understood 


Two major systems of body sensation underlie our reactivity to positional and 
movement factors in our own bodies. These are sometimes combined under the 
term proprioception. The vestibular sense tells us the orientation of our body. 
Kinesthesis provides us with information concerning movements of the various 
parts of our bodies. 


Vestibular Sense ] ; : i 
The vestibular sense is the sense of balance, or body orientation. In spite of its 
importance in helping us maintain body orientation, both under static (fixed) and 
dynamic (moving) conditions, the vestibular sense modality does not give us any 
direct conscious experiences. The vestibular sense organ 1s closely associated with 


the cochlea, sharing a location in the inner ear. Its main structure consists of three 


channels of fluids lying at right angles to each other, the semicircular canals. The 


actual receptors in these canals are, again, hair cells. They are responsive to 
Movements of the endolymph, the fluid in the canals. The vestibular — is 
formed from these receptors and joins the auditory nerve to compose the VIIIth 
cranial nerve, i 5 
Vestibular functions are obviously crucial in certain occupations, such as tight- 
wire balancing acts in a circus, where the relationship to gravity is delicate, or more 
recently, under space ship conditions in which persons must function in the absence 


of gravitational force. Most of us are more fi niliar n aa 4 i — Ay = 

however, because of those (fortunately) rare poet iS ost E os 
Ean á ickness are probably the m 

of motion sickness. Car, air, and sea si contradiction of sensory 


of this affliction. It can be countered, in advance, if the i dirs 
modalities is reduced. This can also be accomplished behaviorally, as it 1s, for 


133 


SENSATION 


Body Senses 


134 


CONSCIOUS EXPERIENCE AND 
BEHAVIOR 


example, by the skilled ballet dancer, who keeps the eyes fixated on one object as 
long as possible even while the body is spinning. Dizziness and nausea occur when 
there is a marked contradiction between what we see and what we feel, by means 
of the vestibular sense. Thus whirling about rapidly and watching the fixed envi- 
ronment spin by is inconsistent with the stable report of balanced equilibration; 
similarly, the persistent vestibular change resulting from steady movement in a 
vehicle, while visual cues remain relatively unchanged (as in, say, an airplane), 
can produce nausea. 


Kinesthesis 

The muscle sense, kinesthesis, is probably the least heralded of our major 
sensory systems. Yet it is of profound importance, because it tells us how our body 
parts are functioning. Because it carries no corresponding sensory experience, 
however, it is a generally unrecognized modality. 

Kinesthesis functions by means of nerve endings in the muscles, the tendons 
(which tie the muscles to bone), and the joints (connections of bony parts). It works 
with the vestibular sense and with vision to provide the information we need to 
maintain balance and perform skilled activities. 

Like other crucial but generally underestimated functions, kinesthesis is most 
appreciated when it fails. A striking kind of such failure is the tabetic patient. A 
victim of tabes dorsalis, resulting from an advanced case of syphilis, this person has 
lost the use of the sensory pathways from his muscles. He therefore has little or no 
kinesthetic sensitivity. He can perform even the most simple motor skills, such as 
walking, only by visual observation of the position of his appendages. The absence 
of “feedback” in the form of afferent stimulation indicates the crucial role that such 
stimulation plays in the maintenance of normal behavior, 


For general sources on sensation, Geldard’s The Human Senses (1972) remains a 
classic. Day’s 1969 paperback is titled Human Perception but contains information 
on animal as well as human sensory systems. Sensory coding is well covered in a 
book with that title, edited by Uttal (1972). 


Role of Senses 

The account of the marble statue with its sensory layers as originally conceptu- 
alized by Condillac, and similar theorizing by La Mettrie and others, is well told by 
Boring (1950); Boring’s 1942 book is perhaps the best overall historical account of 
sensory research. Crombie’s 1964 historical treatment is both informative and 
entertaining. 

The remarkable career of Helen Keller may also be mentioned here. In spite of 
the handicap of being both blind and deaf from a very early age she rose, with the 
aid of a most effective and dedicated teacher (Anne Sullivan), to a position of high 
achievement and national prominence, Miss Keller’s autobiography, The Story of 
My Life, first published in 1902, is a fascinating document. 


Receptors 

Sensory receptors are of course described in the general sources mentioned 
above, as well as in Butter’s 1968 paperback and Thompson’s 1973 book, and in 
much greater detail in the various sections of Kling and Riggs’s 1971 handbook. 
The water-ripple sensory receptor described in the text was reported by Schwartz 
(1965). Hubel (1963) reported the results of research on the highly specific types of 
visual receptor cells and their relationship to the visual cortex. 


Vision 

Gregory’s Eye and Brain (1973) is a good general introduction to vision. 
Hering’s theory has been most actively championed, and revised, by Hurvich and 
Jameson, whose 1974 paper is a recent statement. MacAdams’s Sources of Color 
Science (1970) contains key contributions by sixteen scholars over a span of 
twenty-three centuries. 

A commonly accepted belief is that such birds as eagles have visual acuity vastly 
superior to man’s—as much as eight times greater. Recently, however, this belief 
has been questioned (e.g., Schlaer, 1972); the newer estimates, based on actual 
measurement of the retinal image rather than anatomical examination of the retina 
by means of a microscope, reduce the difference by approximately half. (The eagle 
is now estimated to have visual acuity from 2 to 3.6 times greater than man’s.) 

Terminology in vision is especially confusing. The term color, for example, is 
sometimes used as essentially synonymous with hue, to refer strictly to the wave- 
length variable per se; by this usage black and white would be purely brightness 
experiences in view of their lack of specificity of wavelength. A more generally 
accepted usage, however, regards color as a complex term in which hue, brightness, 
and saturation are all involved; by this usage black and white qualify as colors. 
Chroma is then used to refer to the combination of hue and saturation. 


Audition f . 

The direct observation of differential mechanical vibration in the basilar mem- 
brane was reported by von Bekesy and Rosenblith (195 1). The telephone version of 
frequency theory was proposed by the British physicist Rutherford. Wever and 
Bray (1930) did the classic research on cochlear microphonics and suggested the 
volley theory. Research with bats demonstrating the echolocation phenomenon was 
first reported by Griffin (1958a and 1958b). A recent report on echolocation in bats 
(Suga and Schlegel, 1972) is of special interest in that it indicates the attenuation 
within the nervous system of the intensity of self-generated vocalizations (as 
compared with the same sounds played back to the bat). This mechanism permits 
the more effective discrimination of echoes and, like the acoustic-defense mech- 
anism in man, is obviously of adaptive value. Human echolocation ability is 


reviewed in a comprehensive article by Rice (1967). 


Minor Senses 
The German chemist Henning proposed the 
without pain sensitivity was described by Boyi 


olfactory prism. The case of the girl 
d and Nie (1949). Dethier (1971) 
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discusses the remarkable efficiency found in the coding of sensory information in 
the relatively simple gustatory and olfactory systems of insects. Harper’s Human 
Senses in Action (1972) is unusual in that it emphasizes smell and taste, allotting 
them more than twice the space given vision and audition. The behavioral sig- 
nificance of pheromones (chemical influences) is reviewed by Gleason and 
Reynierse (1969). 
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This eighteenth-century engraving of the “Isle of Dogs” is a fitting 
opening illustration for our discussion of attention and perception. 
This and several other kinds of illusions will be discussed. 137 


Attention 
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here is no easy way to distinguish between sensation and perception, 
Very often perception is simply assumed to be sensation plus mean- 
ing. That is to say, when an organism establishes a meaningful contact 
with the environment he is said to be perceiving, and perception always 
occurs by means of one or more of the sensory modalities. However, 
this distinction is regarded as too artificial by some psychologists. 
They hold that all apprehension of the environment is meaningful, in 
adult higher organisms at least, and that pure sensory functions there- 
fore exist mainly in theory. Nevertheless, there is in fact a continuum 
with “pure” sensory functioning at one end and the more meaningful 
perceptual functions at the other. 

However one wishes to look at perception, there is no doubt that it 
is of central significance in all behavioral processes as well as prac- 
tically all areas of conscious experience. For the most effective func- 
tioning, perception is dependent upon the Prior and concomitant 
process of attention. Whatever else it is, perception is first and foremost 
a selective process; if it were not, the organism would be simply over- 
whelmed with the sheer mass of sensory input and would be utterly 
incapable of handling it. Perceptual Selectivity depends primarily upon 
mechanisms of attention. Our discussion of perception therefore starts 
with attention and includes a survey of a variety of topics in this general 
category. 

Hypnosis and sleep are among the more prominent and attention- 
getting of these topics. The more important perceptual phenomena are 
then considered, focusing on the ways in which perception is both 
stable (e.g., the various constancies, which permit that perceptual con- 
sistency which is necessary for effective behavioral adjustment) and 


unstable (e.g., the illusions, or perceptions that are not in accord with 
the physical characteristics of the stimulus). We use mainly visual 


perceptual illustrations, with other modalities touched upon only 
occasionally; this concentration upon vision reflects not only the 
more central role of this modality in human experience and behavior 


but also the fact that most of the research has been concerned with 
it. 


The concept of attention is an i 


lispositions 
facilitate responding. We shall deal only briefly with the first and the last of these 
facets of attention, concentrating upon the Sensory-selection aspect. 


CONSCIOUS CLARITY 


Many introspective studies were performed on attention within the framework of 
the structuralist school. Introspective evidence was consistent in agreeing that 
consciousness has a clear, central focus upon which sensory experience is fixed (in 
somewhat the way that light rays reaching the retina are physically fixated on the 
fovea by the lens of the eye). The fuzzier peripheral aspect of conscious experience 
was even resolved into varying numbers of levels of diminishing clarity in some of 
the more refined introspective analyses. 

Two of the more lasting introspective contributions involving attention and 
consciousness may be briefly described. One was a theory of meaning, emphasizing 
conscious experience, and the other a stress on the role of certain less salient 
conscious experiences. 

Titchener himself developed a context theory of meaning. According to this view, 
the meaning of any conscious experience is whatever accompanies it in conscious- 
ness—that is, its subjective or experiential context. Thus if one is looking at some 
object in the environment—attending closely to it, so that it occupies the central 
focal position—its meaning to the organism can be determined by examination of 
the various other, less well-focalized conscious experiences that accompany it. For 
the most part these would be images or other memorial representations, which 
would presumably carry the main burden of meaning for the object, although 
peripheral environmental objects and events might also be present. apt 

The other contribution was by William James. He pointed to the ordinarily 
unnoticed importance of many less well-attended and consequently vague con- 
scious processes. Transitional experiences and similar “fringe sensations” really 
serve a most significant function as a kind of experiential glue that serves to tie 
together the more sharply focused conscious experiences to which the organism 
typically attends. One example of such a transitional experience is the feeling of 
familiarity each of us experiences at some time or the other. Although difficult to 
tie down, by their very nature, such conscious experiences are indispensable in 
maintaining what James so aptly called the stream of consciousness. 


EXTERNAL DETERMINANTS OF ATTENTION 


The stimulus features that attract attention have been the subject of extensive 


effective attention getters. Usually included in any such listing are movement, 
novelty (or contrast), stimulus size (¢.8-» l 
and repetition. j ; 

MoveMENT. Like most other higher organisms with well-developed visual 


systems, humans are visually attracted to moving objects. The fact that movement 


detection is primarily a function of rods, as described in Chapter 5, makes move- 
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ment an especially effective stimulus feature at night, when the rods are generally 
more efficient. Walking or driving down many urban thoroughfares at night usually 
means exposing oneself to a succession of garish moving advertising signs of almost 
unbelievable variety. Flashing arrows, blinking lights, and various sorts of ani- 
mated figures abound, as we are all well aware. In the field or the forest, to which 
we may turn for a moment of relief, movement is no less effective, even if less 
extreme in appearance. Thus the moving mouse is more likely to be seen and 
caught by the stalking cat, just as the carelessly active cat is more likely to be 
detected by the mouse and so avoided by “freezing” (a reaction to fear that occurs 
in many animals). 

Novetry. Experiments have demonstrated that the more novel of two otherwise 
equivalent stimuli is more likely to engage the attention of the organism. Evidence 
on this point ranges from measurement of the eye movements of human observers, 
as they scan visual materials of varying degrees of familiarity and complexity, to 
determination of the behavioral preference of rat subjects in mazes where they are 
permitted access to reward via a short and familiar alley or a longer and less 
familiar pathway. The preference of rat subjects for the latter alternative may also 
be attributed to their curiosity, but this may simply be another way of expressing 
the attention-getting property of novel stimuli. 

Attention is more quickly directed toward the unusual stimulus. Such a stimulus 
tends also to be learned more quickly; the latter fact may of course be at least partly 
dependent upon the attention-attracting property. For example, if one word of a 
series to be memorized is printed in some contrasting color, it will generally be 
both noticed and learned first. 

The novelty factor seems upon occasion to counter the force of certain of the 
other stimulus features used (by advertisers, for example) to attract attention. Thus 
when practically all the neon signs on a street or in a shopping center are of the 
garishly flashing variety, the appearance of a single simple and nonmoving sign 
may stand out; similarly, the more straightforward and unembellished statement of 
fact now used in an occasional advertisement may stand out by contrast with the 
more extravagent typical version. 

Size. Sheer size is also a most effective way to attract attention. Fortunately, 
however, sheer size without additional redeeming virtues is more or less readily 
adapted to; thus the full-page newspaper advertisement run for the first time is 
likely to attract much more attention than the identical advertisement run for the 
fifth or tenth time. 

REPETITION. Repetition is most effective in attracting attention when it occurs 
with at least some slight variation in theme or mode of presentation. Nevertheless, 
not only commercial advertisers but also politicians have learned that it pays tO run 
the risk of the contempt that familiarity is alleged to breed. The familiar name 
whether of an advertised product or a much-publicized politician, is more likely to 
be selected when the purchase is made or the voting lever is pulled. There may be 
some justification for this kind of action, if the alternative product or politician 1$ 
unknown; on the other hand, in certain cases one may well elect to take his chances 
with the unknown product or office seeker. 

Perceptual familiarity results from repeated or continuous stimulation in provid 


ing behavioral support; this has been demonstrated in a variety of experimental 
situations. The laboratory rat, for example, commonly “hoar ” food pellets; that 
is, from a storage bin it carries away many more food pellets than it can possibly eat 
in any reasonable time. But it returns them only to a home cage with familiar odors 
from shavings and other cage features; changing these may prevent or seriously 
disrupt this behavior. Also, laboratory rats reared in cages with certain geometric 
patterns are later found to learn to discriminate these forms more rapidly than 
control rats not so reared. 


INTERNAL DETERMINANTS OF ATTENTION 


INTERESTS. ‘The immediate or long-term interests of an individual, and his 
various dominant motivational systems, are clearly potent internal determinants of 
attention for him, To some extent the attention he pays to environmental objects 
and events, in accordance with such interests and motives, results from perceptual 
habits. Thus, for example, a hair stylist will most likely notice quite different 
aspects of a person to whom he is being introduced than will the voice teacher. 

THE Pupt tary RESPONSE. One of the more interesting of the various measures 
of internal determinants of attention is the pupillary response. The size of the pupil 
of the eye normally decreases in strong light, thereby protecting the retina, one 
increases in dim light so as to permit more light to enter the eye. The size of the 


pupil can also increase quite markedly when an individual’s attention is engaged by 
a visual stimulus. Pupil size also increases when the individual is attending to 


certain nonvisual stimuli, as in mental problem-solving activity. : 
and female subjects to 


The data of Figure 6-1 represent the reactions of male 


6-1 Differential reactivity in the pupil- 
lary response. A person's pupils enlarge 
when his interest is engaged. Males 
(shaded bars) and females (open bars) re- 
spond differently to the various stimuli. 
(Adapted from data in Hess, 1965.) 
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pictures designed to arouse differential amounts of interest in the two sexes. The 
pupillary measurements were made photographically by a camera taking pictures 
every .5 second. In accordance with our commonsensical expectations, men 
responded actively to female figures, and vice versa. The expected positive response 
of women to baby pictures and to mother and baby pictures was also obtained. The 
fact that constriction occurred in women to a landscape picture suggests that this 
supposedly “neutral” stimulus may have some slight aversive property for them; 
pupillary constriction can be shown to occur regularly with a stimulus that has 
negative feeling tones. 


DISTRACTION 


The most notable fact about attention may well be its fluctuation. A shift in 
attention is likely to be attributed to distraction, to some new stimulus acquiring 
sufficient potency to gain the limelight. Sometimes attention shifts when some 
particular behavior episode is completed, such as may occur when goal-directed 
behavior results in the satisfaction of a motive or even when a person is bored. In 
such cases the person may actively search for a new perceptual focus rather than be 
led there by some new stimulus. 

One is usually said to be “distracted” when he is concentrating so intently upon 
a particular train of thought or attending so closely to something happening that he 
becomes oblivious to stimuli that would otherwise be noticed. On such occasions 
we may drive past familiar corners without turning, as we would if we were 
properly “paying attention,” or we may make the accustomed turn when in fact we 
had this time not intended to do so. People are also unusually distractable when 
under severe emotional tension. Attention then tends to fluctuate much as it does 
under conditions of boredom, although for quite different reasons. 


TRAINING ATTENTION 


The inadequacy of the typical untrained person in attending to the crucial 
features of incidents witnessed, especially when he is not given prior warning, 18 
readily demonstrated. In a common demonstration, an intruder bursts into # 
classroom, briefly accosts the instructor, and then hurriedly leaves. When the 
members of the class are subsequently quizzed about the details of what happened, 
the answers given are usually more notable for their variety than for their validity- 
Details of all sorts—of the intruder’s dress, physique, and facial features as well as 
his behavior, verbal and otherwise—are very poorly reported. Perception under 
such circumstances is extremely incomplete andlimaccurate, in large part probably 
because of faulty attentive mechanisms. 

Less significant stimulus details may be assessed, as is sometimes done by the 
college instructor who includes on an examination a question about the color of the 
covers of the textbook. Even students who rarely open the pages of their text thus 


leaving the covers more or less continuously open to observation, are likely to fare 
poorly on this item. 

Difficulties in perception associated with inadequate habits of attention are 
compounded by poor registration in memory of what was actually observed, and 
subsequently also by poor recall of what was actually registered. Training observers 
to attend carefully to central aspects of things and events thus needs to include 
attention to memory. For this reason police officers are often trained to provide 
solid support for their memory by making a permanent written record of all 
pertinent information and observations as soon as possible after the observed event. 


SELECTIVE ATTENTION AND DISCRIMINATION 


Selective attention is critical to the development of discrimination among various 
stimulus objects and events. Some of the most thoroughgoing training in discrim- 
ination has been accomplished with animal subjects, mainly using the experimental 
techniques of operant conditioning (Chapter 11; A-3). For example, pigeons can be 
trained to respond to slight deviations in, say, the roundness (or some other 
stimulus feature) of small white objects by pecking, for which they are reinforced 
(given food reward), while allowing the normal (uniformly round) objects to pass 
by. Such Sirds have actually been “employed” on assembly lines in which pills were 
being examined for quality in drug plants; employers of course are delighted to pay 
off their labor in “chicken feed.” The dismissal of these birds was due not to any 
performance inadequacy on their part but rather to the vociferous complaints of 
supplanted human employees! 

An even more startling utilization of this same animal was made by B. F. 
Skinner, the leader of the American operant-conditioning movement. During 
World War II, Skinner trained pigeons to peck at a projected image when it went 
slightly off the center of a target area. The idea was to use such pigeons as 
unwittingly expendable bombardiers. The bomb was to be rigged to a gyroscopic 
directional device and a visual display of the target continuously presented to the 
harnessed pigeon. Appropriate pecking at the target, in the manner in which the 
pigeon had been trained, would then correct the face of the bomb so as to keep it 
on target. The degree of practicability of this device in actual use will probably 
never be known, because the final operational tests were reportedly blocked by an 
unbelieving and recalcitrant admiral. (The project was sponsored by the U.S. 
Navy.) Shortly thereafter the development and initial application of the first 
nuclear bomb, with greatly reduced need for pinpoint accuracy of delivery, 
tendered Skinner’s project superfluous. 


PHYSIOLOGICAL BASIS OF ATTENTION: ARAS 


ae decades 
One of the more significant physiological breakthroughs of the past two cecac 

has been the pm of the sensory screening function of the een Scurens 
System (RAS). As described in Chapters 1 and 4, the reticular formation 1s a thick 


143 


ATTENTION AND PERCEPTION 


6-2 Neural activity of the coch- 
lear nucleus in a cat is shown. (a) 
Response to an audible click 
sounded nearby while the cat is in 
repose. (b) Response in the same 
nerve to the same click while the cat 
is looking at the mice. (Adapted 
from Hernandez-Péon et al, 1956.) 
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neuronal network running from the lower part of the brainstem up into the 
thalamus. This network exercises some control over efferent (motor) functions, 
particularly with regard to maintenance of bodily sets and postures. It also has 
intimate connections with the association centers in the cortex. It is best known, 
however, for its role in filtering afferent (sensory) channels and so providing the 
basis for much of what we categorize as “attention.” This function is performed by 
the ascending reticular activating system (ARAS), so named because of the ascend- 
ing orientation—from lower to higher brain centers—of the sensory tracts. 

The filtering of sensory input by the ARAS is well illustrated by one of the most 
famous recent experiments in neurophysiological research. In this experiment the 
neural activity of the cochlear nucleus (auditory nerve) of a cat subject was 
electronically monitored, as shown in Figure 6-2. Regular auditory stimulation by 
a clicking sound elicited a corresponding sharp uptake in neural activity, as 
expected on the basis of the afferent function of this sensory system. When the cat 
was shown two live mice within a glass jar, however, the sensory input from the 
click stimulus was clearly dampened, as evidenced by the reduction of the con- 
comitant voltage spikes in the lower curve of Figure 6-2. Removal of the 
distracting (attention-getting) stimulus resulted in a resumption of the passage 
through the auditory nerve of the clicking stimulus, as shown at the top of the 
figure. (Some more recent critical treatments of the research and its interpretation 
are cited in the notes at the end of this chapter.) 

This kind of evidence forced a reappraisal of the role of the nervous system with 

regard to the processing of sensory information from the environment and helped 
to clarify the determining factors in attention. It is quite clear that the ordinary 
afferent pathways from sense organ to brain are not the only determiners of sensory 
input. More generalized facilitation and inhibition can be attributed to the ARAS 
as a major system involved in the filtering of sensory information through the 
nervous system. The ARAS thus accounts for momentary fluctuations in attention, 
at least insofar as attention is a function of environmental factors. 
: Attenuation of potentially distracting stimulation from the same sensory systems 
is also achieved by means of the ARAS, as seen in the phenomenon of auditory 
shadowing. In this experiment different auditory inputs are provided the two ears 
separately. The subject is instructed to ignore the input to one ear while paying 
attention to the input to the other ear, which he is to repeat (“shadow”). The 
incompleteness of the effect is indicated, however, by the fact that unusual cues, 
os uA hearing one’s own name, do tend to attract attention and disrupt the 
=, performance, just as they do under moré usual perceptual circum- 
stances, 

A similar process occurs during sleep. The sleeping mother, for example, may be 
quite oblivious to all the usual attention-getting cues in her environment but 
nonetheless awaken immediately to the cry of her baby. Differential perceptual 
sensitivity of this kind is evidently attributable to the differential selectivity of the 

Sensory filtering mechanisms of the ARAS working in conjunction with higher 
cortical centers. 

Overall, the picture that has emerged suggests that the detailed patterns of 
sensory input that are coded in the nervous system after their transduction and 


transformed somehow by the brain into conscious experience are normally handled 
by the specialized afferent nerves of the central nervous system. The controlling 
attentional mechanisms that determine the flow of this information are largely 
under the control of the ARAS. 


SENSORY DEPRIVATION 


The way in which deprivation of one particular sensory modality can have 
dramatic behavioral effects has been indicated in the discussion of the tabetic 
patient (Chapter 5, p. 134); visual controls are poor substitutes for the normal 
kinesthetic feedback from limb movements. Persons deprived of normal vision and 
hearing are of course much more common, Adjustments can be made, within limits, 
to such unfortunate sensory losses. The remarkable career of Helen Keller attests to 
the extent to which such adjustments are possible. Although blind and deaf—and 
as a result also mute—Miss Keller, with the help of a gifted and devoted teacher, 
was able to learn to express herself effectively and become a most respected and 
productive member of society. 


Reduction in Sensory Input ree f 

Another approach to the general problem of sensory function is drastically to 
reduce the total sensory input to normal human subjects. A number of such 
experiments have been performed, with interesting and instructive results. Perhaps 
the most dramatic results occurred in the very first such experiment. College 
students were hired at a reasonable rate of pay ($20 a day). They were required 
simply to remain comfortably reclined on a bed except for brief periods allowed for 
eating and elimination. The bed was in a small, lighted compartment. Light 
stimulation thus occurred but details of even the bare visual environment could not 
be perceived because the subjects wore translucent goggles. Auditory stimulation 
was minimized by the masking noise from an exhaust fan, which also provided 
adequate ventilation in the compartment. Tactual stimulation was reduced by 
having the subject wear gloves over the hands and cuffs over the forearms. 

The perceptual and behavioral consequences of this severe reduction of normal 
sensory stimulation were profound. Perceptually, marked spatial and temporal 
disorientation occurred. Hallucinations, both bizarre and dreamlike, were common. 
(Hallucinations are perceptual experiences that seem quite real to the poe but 
are without any corresponding basis in actual external stimulation, at least as far 2 
other observers can detect.) Behaviorally, ability scores on intellectual tasks 
declined and the subjects showed poor concentration when work A Sa es 
imposed by the experimenter. The strange environment became are ihe 
or three days of the experiment were all that most of the subjects co 5 z . 

Subjects’ verbatim descriptions of hallucinatory activity have been reported. For 
example; 


. That came very spontaneously. It was just 
The herd of elephants. Oh, that was pretty. purple. . . . They were moving. The 


Sort of elephants in back, with pink and blue and z ifi > 
elephants themselves weren’t moving, the picture was moving as if it were a close-up, sort 
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of a backdrop . . . the elephants were gray. . . the background was pink . . . they weren’t 
real elephants, because they were more like cutouts [Freedman et al., 1961, p. 68]. 


The general conclusion from this kind of research is that the normal person 
depends to a very great degree on the variety of sensory stimulation that he is 
constantly receiving, although this dependence is not always realized. Just as each 
sensory system maintains a more or less continuous, albeit low-level, input from 
the sense organ to the brain, so the higher nervous centers apparently maintain a 
continuous monitoring of the various sensory inputs. The central role of attentional 
mechanisms in these processes is evident. 


SLEEP AND DREAMING 


The important and interesting phenomenon of sleep is one which has recently 
enjoyed a revival of experimental and theoretical attention. Although popularly 
regarded as a state in which behavior is absent, sleep is more often regarded by 
psychologists as an active state. Certainly it poses an important behavioral problem, 
even apart from the phenomenon of dreaming. Sleep constitutes a significant 
problem because, if for no other reason, it fills so large a proportion of a human’s 
time, roughly one third of the day for each of us. With regard to attention, sleep is 
clearly a state of markedly reduced alertness, even though selective attention may 
be maintained, as illustrated in the earlier example of the mother’s being so readily 
awakened by even the low cry of her baby. 

One of the relatively recent results of sleep research has been the experimental 

confirmation of the everyday observation that there are more or less distinct stages 
in sleep. Neurophysiologically, the gradual reduction of arousal and alertness—of 
attention—can be measured in terms of changes in brain waves, measured by the 
electroencephalogram, or EEG. The sleep process begins with the alpha rhythm 
(with frequencies of about 10 cycles per second). This is gradually superseded by 
slower wave frequencies as alertness diminishes, with the delta rhythm (1 to 3 
cycles per second) characteristic of very deep sleep. 
s The most interesting of the various stages of sleep that can now be distinguished 
is that of paradoxical sleep, in which the person seems to be fast asleep by 
behavioral and attentional standards (because he is not easily awakened and is not 
likely to respond to stimulation) yet shows the fast waves characteristic of the 
waking state. The paradox produced by the apparent contradiction between 
evidence from behavioral observation (deep sleep) and electrophysiology (waking 
state) is resolved by the fact that this is the stage during which rapid eye move- 
ments also occur (hence the term REM stage) and very active dreaming Can i 
readily demonstrated. The brain may thus be presumed to be extremely active 
during the REM stage of sleep, but with attention turned inward rather than 
outward. 

Sleep and waking are now believed to be at least partially under the control of 
specific brain centers. There is at present good evidence for a waking center, relat 
closely to the reticular system (and the ARAS mechanisms); experimental destruc- 
tion of this presumed center has been shown to result in continuous sleep OV 


prolonged periods (up to a week or more) in monkeys. There is also suggestive 
evidence for a sleep center. (Sleep can be induced on demand in cats appropriately 
wired by electrical stimulation of implanted electrodes.) 

There is no question but that humans do vary quite markedly in their sleep 
needs, or conversely, in their ability to sustain waking activity with minimal 
amounts of physiological recovery from sleep. Nevertheless, humans are also 
notoriously inaccurate in their claims concerning their own lack of sleep. Those 
persons who claim to sleep for some extraordinarily low number of hours (or 
minutes) per day may not be counting all the time; they are most likely to overlook 
so-called catnaps or other short periods of light rest, perhaps verging into sleep. 


HYPNOSIS 


The most dramatic manipulations of attention are probably found in the phe- 
nomenon of hypnosis. Although superficially resembling sleep, hypnosis is quite 
another matter. It is generally agreed to be a result of profoundly heightened 
suggestibility. The hypnotic subject has voluntarily reduced his attention at the 
request of the hypnotist. The hypnotized subject is thus a very alert subject, but he 
is alert mainly to this one source of external stimulation, the hypnotist. Under these 
conditions the skilled hypnotist is able to manipulate the subject’s perception and 
behavior to a remarkable degree. ; 

Hypnotic Inpucrion. The crux of hypnotic induction is the progressive 
reduction of attention by the subject to external stimulation other than the hypno- 
tist’s voice and any special auxiliary aids that he may use (e.g., a small bright object 
such as a bead). The particular details of procedure can and do vary considerably 
but in all cases the (usually quite willing) subject is made as relaxed as possible, 
with a deliberate reduction of external stimulation, and instructed to concentrate on 
the hypnotist’s voice. The voice is ordinarily kept low and monotonous as the 
hypnotist proceeds to instruct the subject to carry out some simple action, such as 
Crossing his legs. He may also make categorical statements, such as that the subject 
is being very quiet (which he obviously is), so as to win confidence and gain 
additional respect. Gradually as the session proceeds the hypnotist leads the subject 
into accepting increasingly radical, and ultimately quite untrue, statements and 
performing very unusual kinds of behavior. - í ; 

Hypnotic Benavior. The fully hypnotized subject is capable of some incredible 
Perceptual responses. For example, he can be made functionally blind, or deaf, or 
anesthetic (unfeeling), in accordance with the suggestions advanced by the hypno- 
tist. These very dramatic perceptual changes are the basis of the use of hypnosis as 
an anesthetic technique; although the first such use, in the nineteenth century 
mainly, was for surgical operations, today the most popular application is in 
Connection with dental work. 


147 


ATTENTION AND PERCEPTION 


148 


CONSCIOUS EXPERIENCE AND 
BEHAVIOR 


in accordance with the subject’s present conceptions of behavior at such an earlier 
age rather than with the actual behaviors that then occurred. 

The typical hypnotic session ends with an instruction by the hypnotist to “wake 
up” at a signal, such as the count of 3. In the meantime, however, the subject may 
have been given some particular instruction to follow after he awakens from the 
trance. For example, he may have been instructed to rise and leave the classroom 
when the teacher (who may or may not have also been the hypnotist) looks at him 
directly, rather than waiting for the usual bell and leaving with the rest of the class. 
When this cue is delivered, the subject, now fully awake, may rise, perhaps 
looking rather puzzled, and leave the room with a short excuse of one kind or 
another. This kind of behavior, which can be fully as impressive as the perceptual 
phenomena that occur during the trance itself, results from posthypnotic suggestion. 

Uses or Hypnosis. Scientific opinion is somewhat divided on the practical value 
of hypnosis. Apart from its use as an anesthetic, hypnosis can be used in psycho- 
therapy. Hypnosis is most effective in treating patients with the symptoms of 
hysteria (e.g., functional sensory loss or paralysis). This is not surprising, because 
these symptoms are generally believed to be the result of suggestibility. Freud was 
trained in hypnosis and used it in therapy until he found that a substantial 
proportion of even his own patients showed great resistance to it. 

Hypnosis is also occasionally used for other miscellaneous purposes, such as 
attempting to change some undesirable habit (e.g., smoking) or to enable the subject 
to recall some important but forgotten fact. In the former case, unfortunately, it has 
not been shown to have any more lasting efficacy than any of the many other 
techniques tried. In the latter case it is often claimed that inducing the subject to 
relax and concentrate his attention on the matter to be recalled (both features 
present in the typical hypnotic session) can be just as effective without the hyp- 
nosis. One exception to this statement is the situation where the original learning 
had itself been under hypnosis; there is some evidence that retention under 
hypnosis is better for learning that also occurred under hypnosis. In this respect, 
however, there is no need to assume anything special about the hypnosis, because 
the same statement can be made generally about all learning and memory cues; 
retention is usually best when it is tested under conditions similar to those in which 
the learning occurred. 

DANGERS OF HyPNosis. Because of the danger of triggering serious emotional 
episodes in chronically or acutely disturbed individuals, the detection of which 1 
advance is not always easy, hypnosis is not generally recommended as a parlor 
game. There is still some difference of expert opinion as to whether or not one can 
really be hypnotized “against his will,” and whether it is possible to induce the 
hypnotized person to do something that he would not do under normal circum- 
stances, such as commit a crime. Nevertheless, the difficulty of determining 
motivational factors and the ease with which the hypnotized individual can be 
perceptually misled suggest that extreme caution be exercised in the use of the 
technique. The advance detection and “screening out” of individuals who may be 
harmed in some way by the hypnotic process is neither easy nor certain. Hypnosis 
is definitely not something to be casually engaged in, either by the experi 
hypnotist or by the amateur. É 


ATTENTION AND OVERT BEHAVIOR 


Of the many ways in which attentional processes interact with overt behavior, 
three in particular may be singled out for a brief description and comment: the 
orienting reaction, reaction time, and vigilance. 


The Orienting Reaction 

Initially emphasized by Pavlov, the Russian physiologist who did the first 
systematic research on conditioning, the orienting reaction (OR) is basically a 
mechanism of attention, a readying of the organism for perception as well as action. 
It occurs in response to stimulation whose exact nature the organism is not quite 
able to identify. Novel stimuli, for example, are quite likely to elicit the OR. It 
takes characteristic form in different species; for example, the dog, the most favored 
subject in Pavlov’s conditioning research, visibly perks his ears and takes a 
generally ready posture when so stimulated. 

In humans, there is the predictably greater variety of physiological and be- 
havioral changes to novel stimuli, but OR’s do occur. 

The OR is behaviorally important in that it prepares the organism for more 
effective perception and performance. By improving attentional functions it 
facilitates learning as well as perception and performance. It has therefore been 
thoroughly analyzed, with respect to its psychophysiological as well as its more 
overt behavioral correlates. 

The OR has been shown to consist of changes in the following organs: sense 
organs (e.g., pupillary dilation) and their orientation (e.g. eyelids opening, ears 
pricking up), skeletal musculature (e.g. increase in muscle tone), central nervous 
system (e.g., slower brain waves, or EEG, replaced by faster), and circulatory system 
(heart rate decelerates, blood tends to leave the limbs and concentrate in the head). 
All these changes will be recognized as improving the perceptual adjustment of the 
organism. 


Reaction Time 

Reaction time (RT) is the amount of time required for a response to be made 
following some appropriate cue. Studies of RT are older than the formal science of 
psychology. Individual differences in this type of reactivity are quite marked, 
Within the limits of the very small intervals of time (e.g., .001 second) in which 
RT’s are usually measured. The theoretical significance of RT research involves 
mainly the dependence of RT on attentional mechanisms and the implications for 
neurophysiology. Practically, RT is perhaps of somewhat greater significance; the 
ability to respond quickly is crucial in such commonplace skills as rapid braking of 
automobiles and a large number of similar behavioral requirements of our ma- 
chine-oriented and gadget-dominated culture. À 

Much of the theoretical interest in RT and attention has been concerned with the 
question of whether a motor set or a sensory set is most efficient. A motor set is 
defined as concentrating on making the reaction; a sensory set 18 defined as concen- 
trating on perceiving the cue. The question is whether one improves the speed of 
reacting better by adopting a motor or a sensory set during the foreperiod (the time 
Preceding the signal), The more recent evidence on this question tends to support 
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the sensory set as more facilitative, but there is really no single simple answer; 
many factors, such as degree of training and past experiences, play a part in 
determining RT. 

From a practical point of view, there are several facts of general significance 
concerning RT. For example, measurements of RT are essential in determining the 
guidelines relating distance between vehicles and safe braking practice. ‘That is, we 
need to know how quickly the typical driver is able to make a braking response to 
a danger signal before we can work out safe following distances for various 
automobile speeds. The speed with which braking occurs is directly dependent 
upon RT. 

Other applicable results from RT studies concern the differential speed of 
reaction to various sensory modalities, and to combinations of sensory stimulation. 
Generally auditory cues are responded to most rapidly. Also it is better to use more 
than one modality for cuing if improved speed of RT is desired. 

With regard to experimental procedure, there have been two main forms of RT 
testing. Choice reaction time, in which the subject must decide which of two (or 
more) responses to make as a result of which cue is given, is much more difficult 
than simple reaction time, in which only a single cue and a single related response 
are involved. The brief comments concerning RT in this section have concerned 
the simple type of situation. In the next section we turn to a related form of 
performance test in which a continuing discrimination must be made, but the 
emphasis is not so much on speed as on accuracy. 


Vigilance 

In many situations an observer must maintain a close watch on environmental 
events over very long periods of time. Such a task is called vigilance when some 
particular type of event is to be detected and reported. Vigilance tasks are most 
common in military operations but occur also in certain peacetime occupations 
(e.g., fire watcher, sailor on watch). If equipment is to be observed, such as a radar 
screen, the term monitoring is usually applied. 

The crucial problem in all vigilance tasks is maintenance of attention over 
extended time periods. Detection of signals typically diminishes as time passes, 
presumably because of the great difficulty of sustaining high degrees of attentive- 
ness. Superior performance results from giving the observer adequate feedback 
(knowledge of results), giving him sufficient interpolated rest periods even if they 
are very brief, and providing him with some sort of signal even if not all of them 
are to be reported. The latter procedure in particular would seem to operate by 
helping him maintain interest and thereby attentiveness. Further, there is some 
indication that the deliberate provision of “distracting” stimuli (e.g., comic books, 
pictures of girls provided Navy sonar men) improves signal detection under at least 
some work conditions. 

The most familiar need for vigilance, and one that touches in one way or another 
practically all of us, is associated with automobile driving. With the advent of the 
U.S. interstate highway system of freeways, highway driving became so attractive 
that increasing numbers of people began to drive long distances. The new natio 
freeway system, with smoothly paved, divided four-lane roads and limited acces 


seemed to assure improved traffic safety. Before long, however, highway traffic 
engineers discovered some unanticipated negative features. For one thing, they 
noted a strong tendency for drivers to develop a kind of self-hypnotic (trancelike) 
condition after several hours of more or less continuous driving. The boredom 
associated with the long stretches of uninterrupted pavement, enhanced by the hum 
of the tires on the pavement (a cue similar to that deliberately used by the 
hypnotist, as described above), seem to lull a driver into a severe condition of 
nonvigilance. ‘The consequent lack of attention to new cues, such as those related to 
a sudden emergency situation, poses a threat to safety. 

This threat can be avoided only if positive steps to maintain vigilance are taken 
(e.g. listening to the radio, engaging in conversation). It is ironic that the very 
characteristic sought by the highway planners, namely, the reduction of presumably 
unnecessary distractions such as those associated with intersecting roads or intrin- 
sically undesirable billboard advertisements, would now be seen to constitute in 
itself a new kind of risk. The situation indicates that applications of knowledge are 
not unlike experimental research in that unplanned consequences can often neces- 
sitate a revision of a practical program in much the same way as unanticipated 
results can change the direction of a research program. 


Take a Breather 


FOOLING THE MIND’S EYE 


The three curious figures shown on this page are all 
physically impossible; that is, they could not exist as 
objects. Nevertheless, they are perceptually quite pos- 
sible. For example, try running your eye up the inclines 
in figure (c); the perpetual incline is perceptually but 
Not logically real. Similar contrasts between perception 
and reason can be experienced with figures (a) and 
(b). 

Why do these contrasts exist? Simply put, they result 
from the need of the perceptual system to establish a 
three-dimensional world on the basis of essentially 
two-dimensional information. The visual system Is thus 
unable to resolve the contradiction between its usual 
two-dimensional framework and the fundamentally in- 
compatible information provided by the third dimen- 
sion. ; 

In any event, quite apart from their theoretical impli- 
cations, “impossible objects” afford a fascinating 
sidelight on the functions of our visual perception 
system. 
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PERCEPTUAL CONSTANCIES 


The processes by which the organism is able to perceive objects as stable in spite 
of the very great variation in the actual sensory patterns are called perceptual 
constancies. The most important of these involve shape, size, and brightness. 


Shape Constancy 

Once an object is identified as a familiar one, it is perceived as having its 
characteristic shape. The typical dinner plate is round and is so perceived in spite of 
the fact that it very seldom presents a perfectly or even approximately round retinal 
image. Most commonly, in fact, the angle at which we see a dinner plate dictates 
some degree of ellipticity for its retinal image. Similarly, a door is known to be 
rectangular and is so perceived in spite of the fact that it is most commonly 
represented by a trapezoidal retinal image. 


Size Constancy 

The perceived size of an object is an inverse function of its distance from the 
observer, as long as stimulus distance perception is all that is involved. This 
relationship occurs because the farther away an object is from the eye, the smaller 
will be the size of its retinal image. However, when one recognizes the object as a 
familiar one whose size is known—e.g., a friend—then the perceived size is 
constant regardless of the distance of the object and the actual size of its retinal 
image. The greater distance is perceptually registered; that is, we do not assume 
that our friend has suddenly become very small. 

Because perceived size is closely related to distance perception, it is easy to make 
mistakes about one or the other or both. Under conditions of poor visibility (¢.g» 
heavy fog or twilight) or extreme emotional state (e.g., one is very anxious to see 
the friend) the figure identified as one’s friend may turn out to be something quite 
different (¢.g., a small boy or a post light), As soon as this mistake is recognized, a 
new perceptual adjustment occurs with regard to both size and distance (e.g. the 
small boy, now clearly seen as such, is also recognized as being much closer than 
originally perceived). 


Brightness Constancy 
__ If the brightness of some object is known previously, and the object is identified, 
it Is perceived as being of that brightness in spite of the great variations that occur 
in the actual amount of light that is reflected to the eye. Thus a white or gray cat 
will be seen as white or gray, and brighter than a black cat, even when appearing in 
much weaker illumination than the black cat and thus actually reflecting less light 
to the eye. Perceived brightness is reconciled with the degree of illumination much 
as perceived size is reconciled with distance. 

Brightness constancy can be eliminated, or at least greatly reduced, if one is 
deprived of perception of the actual illumination incident upon the object. This is 
most readily done, in the laboratory, by means of a reduction screen. For example; 3 
subject will be shown two pieces of paper, one white and one black, and will have 
no difficulty in selecting the brighter when requested to make this judgment. Now 


his perception and his judgment remain the same even if the illumination of the 
white paper is greatly reduced and the illumination of the black paper is greatly 
increased. If the reduction screen is used, however, the perception changes. A 
simple form of this device is merely a tube through which only a part of the object 
can be seen, with no way of detecting the illumination. Under this condition the 
black paper under very strong light will be judged as brighter than the white paper 
under very dim illumination, in accordance with the retinal realities. Brightness 
constancy is thus subject to the same limitations as the other types of constancy, 
such as size, when the usual relevant perceptual cues are removed. 

Similar types of constancy occur with color, spatial location, and a variety of 
similar perceptual processes, This discussion should suffice to indicate the gener- 
ality of the constancy effect and its dependence upon normal perceptual functions 
involving the stimulus as well as the perceiver and his personal characteristics. 


PERCEPTUAL INSTABILITIES 


In general, perceptual instability reflects the equivocal character of the stimulus 
as it appears to the subject. Three kinds of illustrative materials will be examined: 
object and figural instability, reversibility related to learning, and motion instability 
(the autokinetic effect). 


Object and Figural Instability 

The figures shown in Figure 6-3 are all well-known examples of visual fluctua- 
tion. Each of them can be reversed with respect to orientation; in the case of the 
staircase (c), for example, one can see it either as the topside or the bottomside of 
a staircase whose treads rise from right to left, or as an upside-down view of such a 
staircase. If this reversal is difficult to achieve, and it typically occurs rather 
unpredictably as one stares at the figure, try the simpler truncated pyramid, book, 
or pipe. The truncated pyramid is perhaps the easiest of all to reverse, because it 
is apparent that the small central square can be seen either as near or far from the 
observer. Similarly, the central line of the book figure can be viewed as near or far. 
The pipe, which is more objectively a cylinder formed by interlacing concentric 
circles, can be seen as pointing off to the far left or the far right. d 

All these figures, and many more, share the property of presenting quite ambig- 
uous orientational cues to the retina. Eye movements were once suggested as an 
explanation of the reversal in perception, but this explanation was contradicted by 
the fact that when eye movements are directly measured they are found to follow 
rather than precede the reported fluctuations. Moreover, the fluctuations have been 
found to occur even when the retinal image is itself stabilized. The mechanism by 
means of which this kind of perceptual fluctuation operates is presumably some 
kind of brain function that remains to be discovered. 

The reversals that are demonstrated by the drawings in Figure 6-3 can be seen as 
well with two eyes as with one. Because they are two-dimensional they provide 
very little in the way of cues for depth perception. However, if the objects them- 
selves are shown to an observer, whether the reversals occur depends largely upon 
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6-3 Reversible figures. Each of 
these well-known figures represents 
a familiar object, the perceptual ori- 
entation to which reverses sponta- 
neously as one looks at it steadily. 


(b) 


6-4 Reversible figure-ground, 
Perceptual reversibility in these 
drawings consists of shifts in the 
figure-ground relationship. In (a) 
seeing the vase—as a figure—makes 
the two facing profiles impossible to 
see, at that time. In (b) seeing the 
left (white) figure as a girl pre- 
cludes seeing the right profile as a 
man—simultaneously, that is—and 
vice versa. Spontaneous shifts are 
likely to occur in these figure- 
ground relationships much as they 
do in other reversible perceptions. 


whether he is viewing with one or two eyes. With one eye, and practically no cues 
for depth, the reversals would occur much as they do for the two-dimensional 
drawings. With two eyes, however, powerful depth perception cues are effective, as 
explained below, and a high degree of perceptual stability is achieved. 

Additional examples of reversible figures are shown in Figure 6-4, which 
illustrates the figure-ground principle of perception, discussed later under organi- 
zational processes, 


Reversibility and Learning 

Perceptual instability is very largely a function of ambiguous stimulus represen- 
tation. It is reasonable therefore that when one has a substantial bias resulting from 
his past experience (learning) it is likely to be even more effective in determining 
perception of reversibility of normal stimuli. Look at and identify item (c) in 
Figure 6-5. What is it? The figure readily reverses from human profile to rat, or 
vice versa, for most people, but what did you see first? The bias produced in many 
psychologists by their years of “running” laboratory rats very likely influences 
them to see the rat much more often than the “average” person. The human faces 
seen in part (b) of Figure 6-5 also fluctuate. Which of these two women did you 
see first? 

Now try to recall how the reversible staircase in Figure 6-3 first appeared. Did it 
first appear as the top or the bottom of the staircase? The chances are that it 
appeared first, and remained longer, as the top, because that is the way most of us 
most often see staircases. 

The progressively modified figure shown in Figure 6-6 illustrates the immediate 
effect of expectations induced by the sequential changes in the drawing. Besides the 
exercise suggested in Figure 6-6, asking a friend to say what he sees when the 
figures are shown singly, starting at one end or the other or in the middle, may also 
be an instructive means of demonstrating the bias that is immediately developed 
when the extreme figures (man or girl) are seen first. 


Instability of Motion: The Autokinetic Effect 

Our final example of perceptual instability is of a somewhat different nature from 
those preceding. The autokinetic effect refers to the perceived motion of an act ually 
fixed light in an otherwise completely darkened room. The autokinetic effect can be 
diminished and ultimately eliminated by the gradual introduction of a visual 
framework. 

The fact that the visual autokinetic effect is sensitive to suggestibility indicates 
that cortical mechanisms are involved. Experience with visual movement or even 
the suggestion of movement (e.g., an arrow pointing in a certain direction) prior © 
being placed in the darkened chamber with the small stationary light is very likely 
to result in reported movement consistent with the direction and velocity of the 
light movement previously perceived. In the absence of such experimental manip- 
ulation the light is reported to wander aimlessly around a point, once a period of 
no perceived movement has passed. 

Although the visual autokinetic effect has received the most attention, a CO 
responding type of autokinesis has also been reported for audition and rouch. 


PERCEPTION OF FUNDAMENTAL PHYSICAL 
DIMENSIONS 


Our discussion has already touched upon some of the ways in which the human 
organism perceives the fundamental physical dimensions of his environment (e.g., 
his perception of distance as it relates to size perception). Now we look more 
closely at the perception of several of these dimensions. 


Visual Depth Perception 

How one perceives visual distance is a very old problem in philosophy and 
physiology, preceding the formal origins of psychology as a science. It has con- 
tinued to attract much experimental attention within psychology. Further, depth 
perception is one of those problems that concern a number of practitioners as well 
as scientists; in addition to physiologists, psychologists, and philosophers, these 
include graphic artists, athletes and coaches, automobile safety engineers, and 
military scientists. 

The basic problem in visual depth perception relates to the fact that the retinal 
light-sensitive layer does not itself have a depth dimension. Depth must therefore 
somehow be developed on the basis of indirect cues. These are customarily divided 
into two categories, those dependent upon two eyes (binocular cues) and those 
requiring only one eye (monocular cues). 

BINOCULAR CUE: RETINAL DISPARITY. Retinal disparity is probably the major cue 
normally used in producing visual depth effects. This cue depends upon the fact 
that the two eyes, separated by 2 inches or more, receive slightly different perspec- 
tives of the same view. These slightly different retinal representations are somehow 
translated, by the visual brain centers, into perceived depth. Retinal disparity is the 
basis for the stereoscopic effect of depth achieved when two such pictures are 
shown separately, one each to the appropriate eye. This kind of photograph can be 
made by a stereoscopic camera equipped with two lenses set approximately as far 
apart as the human eyes. A very vivid experience of visual depth is possible upon 
the basis of this cue alone, although if other cues also contribute the effect can be 
enhanced. 

Brnocutar Cue: EYE CONVERGENCE. The role of eye convergence, the second 
binocular cue, in visual perception of depth is much more questionable than that of 
retinal disparity, but it is believed by most authorities to play at least a minor part. 
As the eyes look at far-off objects they are looking along essentially parallel lines of 
Sight. As the object viewed comes closer, however, the eyes must turn toward each 
other more and more—converge—in order to focus the light rays it reflects. 
Kinesthetic cues from the eye musculature are thus thought to be the basis of some 
of the perception of depth, although in keeping with kinesthesis generally they are 
Not represented by any correlated conscious sensations. mined i 

Monocutar Cues IN DEPTH PERCEPTION. Experiencing depth in a single eye is 
multiply determined, as indicated by the long list of monocular cues listed below. 

Interposition refers to the blocking-out effect that occurs when a nearer object 
intrudes between the eye and a farther object. With this powerful cue, the eye 
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6-5 Ambiguous (reversible) fig- 
ures. (a) Rabbit-duck; the rabbit 
face looks to the right, the duck face 
to the left; (b) young girl-old wo- 
man; the girl's chin is the woman's 
nose; (c) rat-man; since both rat 
and man look left this figure may 
have to be looked at steadily for 
both to occur. 
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6-6 A progressively modified fig- 
ure. To check the influence of expec- 
tation on perception, try showing 
either the top row or the bottom row 
to some friends, asking each to con- 
centrate on the two most ambiguous 
figures (x or y) and then to tell you 
what they see. It is more difficult to 
see the girl at x and the man at y 
than when both rows are shown to- 
gether and the entire sequence is 
evident. (From Attneave, 1971.) 
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interprets the object that does the blocking as closer in accordance with the 
ordinary physical state of affairs that produces such an effect. 

Clarity refers to the sharpness with which an object can be seen. It is a distance 
cue because far-off objects are normally much fuzzier than close-up ones. However, 
it can be a very misleading cue upon occasion; for example, an urban resident 
unaccustomed to the relatively clear atmosphere of the rural countryside or the 
desert may grossly underestimate the distance of a mountain range he is able to see 
very clearly even though it is many miles away. 

Linear perspective depends upon the fact that far-off objects not only project 4 
smaller image on the retina but are separated from other objects by smaller retinal 
distances. Consider the way railroad tracks appear closer together as they recede 
into the distance (shown in Figure 6-7) or how objects at the far end of a tunnel are 
framed by similarly converging walls as seen from the near end of the tunnel. 

Movement cues in visual depth perception depend upon two main features of 
objects in relation to the observer. First, far-off moving objects seem to move much 
slower than near ones actually moving at the same rate of speed; they cover the 
same retinal distance in much longer time. This effect can be obtained with the 
head held steady. When the head is moved, the second cue may operate. Now the 
nearest objects seem to move in a direction opposite to the actual movement of the 
head; far-off objects seem to move in the same direction as the head. These two 
Cues produced by movement either in the objects or in the observer contribute t0 
his ability to estimate distance visually. 

_ Shadows contribute significantly to the depth effect, although again not in 4 
directly conscious manner. Look at the view in Figure 6-8. We normally see the 
figures as holes or craters, because we are accustomed to having light appear from 
overhead and shadows therefore appear on the upper part of concave surfaces. 


When the view is turned upside down, however, the figures are seen as pro- 
tuberances, rather than as holes lighted from below. (To achieve this latter effect 
the illumination source from below would need to be shown explicitly, because it 
is normally not so inferred.) Convex surfaces usually show the shadow effect 
indicated by the inverted perspective, so that one perceives depth accordingly. 

Figures 6-9 and 6-10 demonstrate the operation of texture gradients. In a manner 
Somewhat analogous to the linear effect mentioned above, any texture tends to 
show a progressive diminution as one looks at it at increasingly greater distance. 


to focus the light rays appropriately. This accommodation process is believed to 
Contribute to the depth effect, at least up to i 

contraction is required). The presumption is that the kinesthetic feedback operates 
as it does in the binocular convergence process. The direct evidence for this effect, 
however, is even less convincing than that for the convergence effect. Nevertheless, 
it is possible that both make some kind of indirect contribution to the visual 


Perception of depth. 


6-7 Linear perspective. Note how 
the rectangles, actually of equal 
size, appear to differ in size as a 
function of their placement along 
the converging lines. 
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6-8 View of moon craters. Invert the view and note that the craters seem to be hillocks, 
indicating the important role that shadows play in depth perception. (Photo courtesy of NASA ) 


DEVELOPMENTAL FACTORS IN DEPTH PERCEPTION. There has been an ann 
amount of interest within psychology in the problem of development of oer 
depth perception. The central issue has been whether or not experience is require 5 
The experimental question as to whether a naive organism, usually a very young 
mammal, can perceive depth has been asked of a variety of animal forms, including 
human babies. 

An ingenious testing device, called the visual cliff, was invented in an effort : 
obtain experimental answers to this question, Essentially, the visual cliff consists . 
a heavy sheet of glass on which the subject is placed and under which a ere 
surface appears at varying distances The assumption is that if a very young er 
visually relatively inexperienced baby or animal avoids crawling on the side W p 
the apparent fall-off, it is utilizing an innate ability to perceive depth. Figure 6- s 
shows some of the crawling behavior of a baby. Like most of the other young 


6-9 Depth from textured surfaces. The 
five disks shown in panel (a) are of obvi- 
ously different sizes and appear to lie on 
the same plene surface. In panel (b), how- 
ever, with the addition of the latticework 
texture, exactly the same five disks now ap- 
pear to lje on different planes and also ap- 
pear to be of the same size but at different 
distances 


organisms tested, the baby typically does in fact avoid approaching the superficially 
dangerous end of the test surface. The presence of the solid glass plate is appar- 
ently not sufficiently reassuring! The conclusion that at least some ability to 
Perceive depth visually is innately determined and so independent of visual 
experience is therefore generally drawn from these studies. 


Localization l s 

Under normal conditions one can utilize visual distance cues to help in the visual 
location of objects. Location by sound, however, is necessary under many condi- 
tions (e.g., temporary or permanent impairment or loss of vision, partial or 
complete darkness, objects out of sight). There are three major cues used in the 
localization of sources of sounds. They all depend upon binaural stimulation and 
reflect differences in reception of sound by the two ears. One cue is the difference in 
time of arrival of the sound, if the source is closer to one of the two ears. The 
second cue is a slight difference in intensity, because the ear that is farthest removed 
from the sound source will receive a signal that has been partially blocked out by 
the head. The third cue is a difference in phase of the sound cycle. Very slight 
differences in timing and intensity are sufficient to mediate this kind of areca 

Another kind of object localization is used by the blind. Blind individuals are 
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6-10 Depth from density gradients. 
Panels (a) and (b) appear a= smooth and 
flat surfaces, (c) as a rough and flat sur- 
face, and (d) as a surface wi! varying ele- 
vation. All panels show how direct depth 
perception can be achieved by varying 
density of texture. (From Ulric Neisser, 
The processes of vision, Scientific Ameri- 
can, 1968, 219, 204-214.) 


capable of avoiding obstacles in walking to a much greater degree than sighted 
individuals who are temporarily deprived of visual cues by blindfolds. Blind 
persons, and normally sighted persons who have been appropriately trained, are 
able to localize and avoid obstacles by listening carefully for the echoes of sounds 
they produce, such as the sound of their own footsteps. Their tapping with canes 
provides another source of such sounds, Various devices are being worked on that 
will provide improved echolocation for blind individuals, although as yet none of 
these has been widely marketed, This kind of localization ability is a counterpart t0 
the remarkably well-developed ability of bats, which have no visual receptors, t0 
localize objects by reflected sound waves of a very high pitch that they emit. 

Localization of objects in space by means of the third distance sense, olfaction, is 


relatively poor. Sources of smells can ordinarily be located only after a considerable 
amount of sniffing and even then locomotion is usually aided by visual cues. 


Movement Perception 
Experimentation on visual perception of real movement has uncovered some 
interesting facts. At the upper threshold of movement some blurring occurs, 3 
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would be expected. However, strange and quite unexpected perceptual effects have 
been reported around the lower threshold of real motion of an object; that is at the 
speed of real movement of the object that is just barely sufficient for the object to 
be perceived as actually moving. At very slow rates, for example, the observer may 
experience an apparent backward movement of the object, and sometimes also an 
apparent duplication of the object. 


Time Perception 

The ability of an organism to “tell time” is apparently a function of one or the 
other internal body processes. Infrahuman organisms, such as bees, have been 
found to have much more precise time-measuring mechanisms than those man has. 
Humans show wide individual differences in their time-telling ability. A progres- 
sive improvement in this ability has been found with increasing age. Monotonous 
tasks, which readily induce boredom and reduce motivation, tend to make time pass 
more slowly, as is commonly noted. Variations in apparent time passage are also 
reported to be the result of some drugs, the general perceptual effects of which are 
discussed below. Finally, a very marked telescoping of the apparent passage of time 
is also commonly experienced in dreaming. 

The “biological clock,” or internal timing mechanism, that humans, like other 
animals, seem to possess has received attention lately. The apparent disorienting 
effect of rapid travel around the world is one practical problem that man has had to 
face with the arrival of the “jet age.” When several time zones are passed through 
very quickly the traveler is often unable to function properly for a day or two and 
is well advised to refrain from taking on too many responsibilities until recovery 
has occurred. 


ILLUSIONS 


Illusions are perceptions that are contradictory to the physical arrangements of 
the stimulus situation. Illusions may be regarded as occupying the opposite end of 
a continuum from perceptual constancy. Whereas constancy produces accurate 
Perception in spite of various transformations of reality in the sense organ, an 
illusion is produced by perceptual processes in spite of truthful representations of 
reality in the sense organ. 


Geometric Illusions of Size , 

Some of the better-known visual illusions of size are shown in the panels of 
Figure 6-12, The lines or small circles are in each case of the same size, although 
size differences typically appear and are difficult to eliminate even after they are 
pointed out to the observer. i 

Panel (a) shows the Miiller-Lyer figure, perhaps the best known of all the visual 
illusions, Its generality has been indicated by the fact that under appropriate testing 
arrangements it can be demonstrated in subhuman forms as lowly as the chicken. 
The magnitude of the illusional effect is measured by having observers adjust one 
or the other of the lines until the two appear subjectively equal. The magnitude of 


6-1 1 The visual cliff. Babies or 
young animals are placed on a thick 
glass sheet with a drop-off under- 
neath. Avoidance of the apparent 
drop-off is held to be evidence for 
depth perception in such young and 
presumably inexperienced orga- 
nisms. 
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6- l 2 Some common illusions of 


(a) 


(b) 
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(c) 


size. Compare the pairs of hori- 
zontal lines in panels (a) and (b) 
and the two central circles in (c); 


each member of these pairs is equal 
in size to the other but one appears 


to be larger 
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the illusory effect has been found to decrease with age, suggesting that experience 
with geometric representations is not the basis of the illusion. The effect can be 
demonstrated by showing both inward and outward arrows in the same figure. 
Therefore movements of the eye muscles, once thought by some to be the basis of 
the illusion, can also hardly be responsible. 

A closer relationship of distance perception cues to apparent size is suggested in 
the illusion shown in panel (b) of Figure 6-12. Here the converging lines are 
characteristic of increasing distance, so that the line crossing the lines closer to their 
convergence point should be perceived as larger than the apparently closer line 
when the two retinal images are actually the same length. Unlike the Miiller-Lyer 
illusion, this linear effect does seem to increase with age and experience. 

An illusion like that illustrated in panel (c) can be obtained with successive 
presentations of a small circle and a large circle. When the small circle is presented 
surrounded by large circles, it appears to be smaller than when it is presented 
surrounded by smaller circles. 


The Moon Illusion 

An ancient visual size illusion involves our most prominent celestial body. For 
centuries the moon has been seen by men as appearing much larger when it is at 
the horizon than when it is at its zenith, Photographs of the moon at these two 
positions reveal no difference whatsoever in size. Nevertheless, experimental 
measurements of similarly placed optical disks indicate that a disk is perceived to 
be about 30 per cent larger when it is at the horizon. Génerations of men have 
apparently puzzled over the explanation of this striking phenomenon. It is indeed 
curious that recent experimental evidence supports one of the most ancient 
theoretical interpretations, that offered by the Greek astronomer Ptolemy two 
millennia ago. Ptolemy’s hypothesis was that the moon at the horizon seems $0 
much larger than the moon at its zenith because it is perceived in relation to various 
features of the surround rather than against the empty sky of the zenith moon. 
Objects perceived over such “filled” space are seen as being farther away than the 
same object perceived without intervening or surrounding stimuli. But inasmuch as 
the retinal images in the two cases are the same size, the visual perceptual system 18 
presumed to interpret the horizon moon as larger—if it is farther away and yet 
projects the same size retinal image, it must be larger. In the recent experimental 
test of this hypothesis, the optical disk seen close to the landscape appeared larger 
than the same artificial “moon” seen with the landscape features masked. 

Although this research has satisfied some, with regard to the problem of the 
moon illusion, it must be said that psychologists are nowhere near agreement on e 
explanation. Other viable interpretations have also received support, and very 
likely the daily movements of the moon with its changing apparent size wil 
continue to entertain amateur and professional alike for many years to come 


The Ames Distorted Room 

Unlike the moon illusion, which i he Ames 

s : requires no special props at all, the 
distorted room is an elaborately contrived situation. However, it can produce 4 


startling effect. Moreover, it demonstrates with great clarity the intimate relation- 
ship between size and distance cues in producing illusional effects. 

In brief, the Ames room illusion involves the actual preparation of a room with 
quite unusual proportions, as shown in (b) of Figure 6-13. The left corner of the 
room is actually much farther away from the observer than the right, but when the 
observer is given only a peephole view from the front he cannot detect the irregular 
angles of the corners. The room therefore appears to be normal, with the usual 
square corners. Now, if human figures of normal size are placed at the far left 
corner and the close right corner, they produce retinal images markedly differing in 
size. The interpretation of such retinal differences would ordinarily be consistent 
with the true distance of the objects, in accordance with the size constancy effect 
described above; that is, the person on the left would be seen as of normal size but 
much farther away than the normally sized person on the right. In this special case, 
however, with the room appearing quite normal and the corners equally close, 
distance differences are not perceptually registered. Instead, the two individuals are 
perceived as of markedly different size, as shown in (a) of Figure 6-13. 

It is interesting that if either of the human figures used is very well-known to the 
observer, so that his true size cannot be readily falsified, the illusional effect is 
eliminated. This elimination has been shown to result, for example, when a wife 
perceives her husband in such a distorted room; the room is seen to be distorted 
rather than the husband (or wife). But under the specially arranged viewing 
conditions that ordinarily hold, and with unfamiliar humans occupying the corner 
positions, the illusion of difference in size is a very powerful one indeed. 


6-13 The Ames rently rectangular room, with 
room. Panel (a) shows the apparently . h 

figures perceived to be of different sizes. Panel (b) shows the geometry of ete rel 

room. The figure on the left is thus really farther away than the one on di oft ; 

eye normally perceives the figures as of different sizes and the same distance off, 

because the room is assumed to have its usual rectangular shape. 


I 
Viewing Point 
(b) 
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ATTENTION AND PERCEPTION 


CONSCIOUS EXPERIENCE AND 
BEHAVIOR 


There is likely to be nothing 
especially eye-catching about a 


dancer 


or about a group of dancers 


but let one leave the group 


and the grouping is violated; 
the violator will be noticed! 


Geometric Illusions of Shape 

The relationship between distance and size cues is by no means the only 
determinant of visual illusions. Figure 6-14 shows some common illusions of shape 
into which that relationship does not enter. The perceptual resolution of the retinal 
image in each case is a kind of mismatch with the physical properties of the 
stimulus. Shape perception is especially subject to illusional effects because of its 
very close dependence upon the tilt of the perceived object, relative to the position 
of the observer. Shape constancy factors are strong determinants of perception, as 
emphasized earlier, but only when the observer is able to perceive the degree of tilt. 
Illusional effects can readily be produced, as in (b) of Figure 6-14, when this 
information is not available and only the retinal image is used; two-dimensional 
representations are especially prone to yield illusions of shape because they involve 
a reduction of perceptual information. The close relationship between size and 
distance cues that is involved in illusions of size thus has a counterpart in the 
relationship between shape and tilt cues in the production of illusions of shape. 

Many illusions of shape can be explained on the basis of relatively simple 
mechanical factors, such as the blunting of acute angles. The most popular 
theoretical framework in which interpretations are attempted is that developed by 
Gestalt psychologists (cf. Chapter 3) to account for dynamic processes in the brain. 


Gestalt Principles 

The organizational factors in visual perception have been most vigorously 
studied by the Gestalt psychologists who tend to interpret perception as a function 
of the way the brain is made and operates, rather than in terms of past experience. 

Grourinc. Consider the patterns of dots in Figure 6-15, Certain “natural” 
groupings into figures will be immediately apparent, The major more particular 
stimulus determinants of this kind of perceptual patterning are (a) proximity: dots 
that stay close together seem to belong together; (b) similarity: dots that look alike 
also seem to belong together; and (c) directionality (sometimes called common fate): 
dots that move alike seem to belong together. 

The latter principle can be simply illustrated, as shown at the left. 


Illusions of Brightness 

Look carefully at the gray ring shown half in a black surround and half in a white 
surround in Figure 6-16. Is the brightness constant throughout the ring? The 
difference in brightness of the two halves of the ring is clearly seen by most 
observers. This difference can be explained in terms of the brightness contrast that 
operates when the visual system is apparently able to register the two ring pat 
separately, so that the context or surround can operate on each independently. A 
further discussion of this kind of phenomenon is offered below in connection Wi 
organizational properties in perception. 


Illusions of Movement 

The visual autokinetic phenomenon described earlier in this chapter occurs only 
under a rather special set of circumstances, but apparent motion of quite another 
Sort is a very commonplace experience in today’s world. Both motion picture 


television screens show what appears to be the motion of people and objects. 
Actually, however, this motion is only apparent—and therefore illusory—because 
it is not really present in the physical stimuli at all. What is present is a series of 
still pictures taken at a rapid rate (usually 16 frames per second, for the motion 
picture). The same kind of effect can be produced by flipping a series of slightly 
different pictures, or even more simply by the successive flashing on of lights in a 
given direction at an appropriate rate (as is done, of course, in the electric signs that 
are so common in our urban environment). 


ORGANIZATIONAL FACTORS IN PERCEPTION 


Besides the constancy and illusional phenomena just considered, there are 
various other fundamental ways in which human perception operates in accordance 
with the physical properties of the stimulus situation. The processes involved are 
called organizational because it is the patterned structure of the stimulus that 
determines the perceptual response. . 

Although learning cannot be entirely ignored, the processes to be described 
appear to be primarily dependent upon certain normal, presumably inherited, 
functions of the perceptual systems. Survival value in evolution has apparently 
been responsible for most of the organizational functions. Just as the retina is 
sensitive to the electromagnetic energies that are most abundant in our atmosphere, 
so the visual perceptual system is sensitive to those features of the environment that 
are both most common and most critical in the adjustment of the organism to that 
environment. 


Figure and Ground ; 
Perhaps the most nearly universal aspect of the environment is that objects stand 
out from the context in which they appear. They must be perceived as objects, as 
separate from their background, if appropriate responses to them are to be made. It 
is hardly surprising therefore that the ability to see figures as separate from ground 


is a fundamental characteristic of the visual system, and to some extent of the other 


perceptual systems as well. i : 
The vase-profile illustration in Figure 6-4 is a special case, designed to show the 
ambiguity of the figure-ground relationship under certain conditions. But there is 
always some part of the visual field that takes on the property of a figure (that seems 
to stand out) as compared with the ground (which appears to recede). Very brief 
exposures of visual stimuli demonstrate this fact. The observer may be unable to 
identify what he saw but he is almost certain to make some kind of guess. In such 
guesses a figure of one kind or another is quite likely to be involved. 
The figure-ground relationship is by no means restricted to the visual modality. 
Consider a melody. It stands out, as a kind of auditory figure, even when in the 
Presence of extremely high levels of noise or conversation. Or consider wid 
salient sensory experiences, such as a pungent odor, a sharp pain, or a sudden 
tactual pressure, as from a pinch; each of these is figurelike in that ee are 
Sensations that quite clearly stand out. Moreover, shifts in attention can produce 
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(a) 


a (c) J 


6-14 Illusions of shape. In 
panel (a) the actually straight line ap- 
pears to be deflected by the vertical 
bars. In panel (b) the perfectly 
square figure is perceived as 
slightly concave because of the vary- 
ing surround produced by the geo- 
metric curves. In panel (c) the par- 
allel lines are seen to tilt, again 
because of the varying angles of the 
connecting lines. 
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6-1 5 Gestalt principles of vis- 
ual grouping. Some of the more im- 


portant principles are (a) proximity, 
(b) similarity, and (c) directionality. 
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the same basic kind of reversibility in the other modalities as occurs in vision, 
particularly as adaptation occurs or interest flags. At a cocktail party, for example, 
one’s attention can shift from this to that conversation, without noticeable changes 
in the intensity or other physical characteristics of the stimuli involved. 

An implication of this cross-modality generality of the figure-ground phenom- 
enon is that it may represent simply an extreme case of the normal situation that 
holds in all sensory function; that is to say, the figure, which stands out so vividly, 
can be regarded as an event of maximal sensory clearness, as a function of an 
unusually sharp focusing of attention, whereas the ground represents moderate or 
faint attentional processes. By this account, the visual modality is most amenable to 
figure-ground phenomena not because of any unique features of the visual process- 
ing system but rather because vision affords a greater abundance of distinctive cues. 


Closure 

The good figure is a complete figure. Small gaps in such figures are not likely to 
be seen, particularly if only very brief visual stimulation occurs. A stimulus that 
may have independent existence and even be quite familiar when appearing by 
itself, as a figure, will usually not be readily perceived when it appears as part of 
a larger good figure where it is required for perceptual closure. Hidden figures, such 
as those shown in Figure 6-17, illustrate this proposition. 

The closure principle, like that of grouping, is held by the Gestalt psychologists 
to be a directed and fundamental property of the manner in which the brain 
functions. Thus, for example, a small gap in a circle is ordinarily not noticed, 
especially if only a very brief presentation of the stimulus is provided. The Gestalt 
interpretation of this failure of perception is that there are in the brain energies that 
actually take the shape of a circle. Because a circle is a “good” figure these energies 
are strong. They therefore tend to form a complete circle, and there is a cor- 
respondingly strong perceptual tendency to see the circle as complete, or closed. 

The Gestalt theory of brain-perception relationships is a tempting interpretation 
of the facts of visual perception, and may very well be essentially correct. None- 
theless, the hard neurophysiological evidence which such a hypothetical extension 
of the perceptual data needs for firmer support has not yet been obtained. 


Context 

The context in which a given figure occurs is always a potent factor in its 
perception. For example, consider the figure at the lower right corner of both (a) 
and (b) in Figure 6-18. It is identical in both versions but because of the varying 
nature of the context it will ordinarily be seen, along with its confreres, as a bird in 
(a) and an antelope in (b). This example offers a useful complement to the hidden 
figure illustration of Figure 6-17, in which a different role for context (closure) 1$ 
indicated. 

More natural contextual effects are to be observed in our everyday perceptual 
responses to jokes, to interpersonal situations, and in casual conversation. In al 
these commonplace situations the exact physical character of a particular stimulus 
(such as some simple declaratory statement) is often of much less importance in its 
interpretation than the nature of the context in which it is made. 


SENS INTERACTION: SYNESTHESIA 

The normal human is almost constantly exposed to simultaneous stimulation 
from several sensory modalities. However, little basic research has been performed 
with regard to the interactions between modalities. Some attention has been given 
to the relationship of auditory and visual senses, particularly in regard to educa- 
tional problems. 

A better-known phenomenon is synesthesia. This term refers to a type of 
interaction in which perception in one modality follows stimulation in some other 
modality. “Colored hearing” is perhaps the most common form of synesthesia; 
some subjects seem consistently to “see” specific colors when certain sounds are 
presented. 

Less striking but more commonly experienced is the use of a descriptive 
attribute from one sensory modality to refer to some other kind of sensation. For 
example, we speak of a “bright” tone and a “dark” smell. A number of similar types 
of descriptive interactions may well occur to the reader. Figure 6-19 illustrates the 
interaction of verbal and pictorial cues; see how many of your friends associate the 
rounded-line figure with Takete and the jagged-line figure with Maluma! Research 
on this problem is handicapped by the difficulty of obtaining objective and 
replicable introspective accounts of such phenomena. What one “really” perceives 
is strictly a private matter and its translation into verbal behavior always entails 
methodological difficulties, as we have seen in Chapter 4. Resumption of more 
active interest in such problems may be anticipated, however, in light of the 


contemporary revival of psychological concern with conscious processes. 


H 
i 


6-16 Simultaneous brightness 
contrast. Observe the difference in 
apparent brightness between the two 
halves of the ring. (The effect can 
be enhanced by placing a pencil 
between the two halves.) 


6- ji ii Hidden figures. There are 
in this picture a number of hidden an- 
imals that require some effort to 
find. Once found, however, these an- 
imals become quite prominent, and 
one may wonder why they were 
missed for so long. The illustration 
is a Currier and Ives lithograph pub- 
lished in 1872. You should find a 
horse, a wild boar, and several 
human faces. 
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6-18 Context and perception. 
Note the lower right-hand figure in 
both panels. In the context of birds, 
in panel (a), this figure assumes a 
birdlike appearance, whereas in the 
context of antelopes, in panel (b), 
this same figure seems to take on a 
more antelopelike appearance. From 
Floyd L. Ruch, Psychology and Life, 
7th ed. (Chicago: Scott, Foresman, 
1967), p. 307. 
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PERCEPTION AND LEARNING 


The relationship between perception and learning is a close and mutually 
influential one. On the one hand, learning as we ordinarily know it (Chapter 11) 
would be impossible without the stimulus input that is perceptually mediated. On 
the other hand, perception depends to a very great extent upon experience; even if 
certain key perceptual processes, such as visual depth perception, are essentially 
unlearned, the way in which these processes are actually used is a function of 
learning. 

In this section certain of the more crucial interactions between perception and 
learning are reviewed. No effort at a complete coverage or even a full survey of this 
broad and pervasive relationship is attempted. However, the problems sampled 
should suffice to suggest both the breadth and the depth of the relationship. 


Adjustment to Perceptual Modification 

A favorite experimental device used by those interested in the role of learning in 
perception has been to alter the sensory input in some radical manner and then 
observe the perceptual consequences. If satisfactory perceptual adjustments are 
made to the new sensory input, then the role of learning in that case at least is 
presumed to have been indicated. 

A pioneer effort along these lines was the application of special goggles to 
experimental subjects. Lenses in the goggles inverted the fundamental orientational 
dimensions. Both right and left and up and down were reversed. The general result 
of this kind of radical modification of visual input is that it takes only a few days of 
constant wearing of the reversing goggles before things no longer look abnormal, 
That is, the subject reports that at first an object that he knows to be on his 
right—and whose right-handed position he can verify by, say, touch—appears to be 
on the left. Perceptual and motor processes are accordingly quite confused, and the 
subject makes nearly constant blunders as he attempts to walk to and around 
objects or touch them. Gradually, however, his psychomotor behavior improves 
and he is able to carry out these same tasks in substantially a normal manner. For 
example, he reaches to the right for objects actually on the right, and up for objects 
above him. 

Introspective reports from such subjects, however, indicate that the perceptual 
experience itself is less well stabilized. For example, if the subject stops to think 
about rightness and leftness, some of his earlier bewilderment may return. — 

Less radical alterations of visual perception have been achieved by having 
subjects wear so-called squint spectacles. These consist of prisms designed 1 
Produce various aberrations of shape and color, an effect similar to the large 
amusement park mirrors of concave or convex design that produce images © 
grotesque shape. Little adaptation to certain of these effects, especially those 
involving color, has been reported. In general, however, the prismatic spectacles 
when worn for several weeks result in a return to normal perceptual organization. 
For example, the geometric distortions, such as straight lines seen as curved 


credo gradually disappear, and a physically “straight” line is again perceived 3 


It is interesting that in these experiments the removal of the distorting lenses 
typically triggers a period of new perceptual confusion, but one in which the 
opposite distortions to those first experienced occur (for example, really straight 
lines are once again perceived as curved). This revived perceptual confusion is 
presumably the result of the new perceptual habits acquired during the wearing of 
the “squint” spectacles still functioning, but now inappropriately. Counteradjust- 
ments are required in the perceptual organization processes, and these normally are 
quickly made. 

Although a great deal remains to be learned about the exact ways in which such 
perceptual organization occurs, the net result of these experiments is to demon- 
strate a remarkable resiliency in human visual perception, and to indicate a 
fundamental role for learning in the perceptual processing of sensory input. 


Adaptation Level 

Adaptation level refers to the way in which perceptual judgment depends upon 
standards that to a great extent are determined by the context in which the 
judgments are made. For example, the mediocre card player will usually be rated as 
superior by persons with even worse skill of this type and as inferior by expert 
players; similarly, an adolescent will be rated as young by adults and as quite grown 
up by his more youthful acquaintances. 

The concept of a standard was originally introduced to account for some of the 
bias found in making simple perceptual judgments, such as those of size of visual 
cues or weight of various test objects. It was found that judgments of this sort were 
quite markedly biased in accordance with whatever standards of comparison were 
provided. These standard stimuli apparently served as anchors against which 
comparative perceptual judgments were made. In more common language, they 
provided a frame of reference for the observer. f Sy 

Adaptation quite clearly depends upon prior experience for its functioning and 
so constitutes an additional source of evidence for the active role of learning in 
perception. 


Perceptual Defense ; 

Perceptual defense is an unconscious protective process that is supposed to occur 
as part of a person’s response to stimulation. Presenting very brief exposures of 
visual stimuli, various investigators have attempted to demonstrate that perception 
in human subjects involves a prior unconscious screening mechanism that in some 
way evaluates the meaning of the stimuli and serves to impede the conscious 


recognition of certain threatening or socially embarrassing cues. Any such evalua- 


tion and differentiation of stimuli according to their meaningfulness must be based 
on the individual learning experiences of the subject. 
The most common procedure used in this research has been to present college 


students with various verbal stimuli, some of which are socially taboo (¢.g., words 


with s i or penis) for a fraction of a second and then 
oezual connotes ae cessfully identified. The first 


Measure the time required before the word is su d 
results showed reliably slower recognition times for the taboo words compare 
with neutral control words. These early positive results were criticized on a number 


6-19 Which of these figures is 
maluma and which is takete? In 
spite of the essentially meaningless 
character of both the names and the 
line drawings, practically everyone 
asked this question identifies the 
rounded figure as maluma and the 
sharply angular figure as takete, sug- 
gesting some intrinsic sensory proc- 
essing equivalence between visual 
and verbal stimuli. [Adapted by per- 
mission from W. Kohler, Gestalt Psy- 
chology (New York: Liveright, 
1947).] 
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frequently encountered than the more common control words so that frequency 
alone may have produced the effect). Subsequent experiments included additional 
controls with a tendency toward continued positive results, but the subject remains 
a somewhat controversial one. (The reader may wonder whether under contempo- 
rary relaxation of old moral standards and increased freedom of expression it would 
be possible to find sufficiently “taboo” words to test college students in this kind of 
experiment; research interest in the problem has been dormant recently so that this 
problem may not have been met.) 

A more subtle criticism of this kind of experiment has been that the effect if 
genuine may not really be perceptual at all but rather on the response itself; in other 
words, subjects may actually perceive the taboo words equally well but merely 
hesitate to report them. Although this is an interesting and basic point, it really 
raises the question of defining perception and in particular of separating it from 
overt responding. Such questions as these will require for full resolution more 
sensitive measuring devices and experimental designs than are now available. In the 
meantime, we have plenty of evidence for unconscious inferences of a variety of 
sorts (e.g., the distance cues apparently integrated in the visual system to produce 
depth perception). Thus the kind of filtering mechanism presumed to occur in 
perceptual defense experiments is at least quite feasible. 


Personal Values in Relation to Perception 

The theoretical issue raised by the perceptual defense research just described 
Suggests the broader role that personal values and biases play in perception 
generally. 

An objective appraisal of human behavior in any culture will indicate the 
remarkable extent to which perceptual processes are dependent upon the acquisi- 
tion of various value systems, particularly those relating to religious, political, and 
social issues. It is reasonably clear that each of us learns to perceive essentially in 
accordance with his own personal value systems. We all may be said to go through 
life wearing goggles (if not blinders) that distort the visual world and require 
perceptual readjustments. 

Social values cannot easily be separated from one’s own special goggles. Never- 
theless, there are classic experiments that have attempted to bridge this gap and that 
have provided interesting data. 

Perhaps the best known of this type of experiment is that which relates the 
perceptual judgment of physical size to social class, In the original experiment, 
children of differing socioeconomic class were asked to equate the physical size of 
circles to coins of varying value. The hypothesis that poorer children, for whom the 
coins presumably had considerably greater value than rich children, would make 
larger size estimates than rich children was confirmed. In one of the many sub- 
sequent experiments of this kind subjects were hypnotized and instructed either 
that they were poor or that they were rich. Under the “poor” simulation white 
spots of substantially greater size were again rated as equal to coins of four values 
(pennies, nickels, dimes, and quarters). Although the ultimate interpretation of 
these data will not be as simple as any single conclusion, they do suggest the 
potency of learned social norms in perceptual functions. i 


ROLE OF PERCEPTION IN LEARNING 


The relationship between perception and learning is quite clearly multifaceted. 
Here two of the more interesting and more important facets of this relationship will 
be discussed. 

Several theorists have pointed out the reinforcing (response-strengthening) role 
of perception. Reinforcement, more popularly translated as “reward,” is considered 
by many to be a key factor in learning. Thus perception would become one of the 
determinants of learning. The general idea behind these various suggestions is that 
organisms are motivated to perceive—or more broadly, to know—and that success- 
ful perception is therefore intrinsically rewarding. 

The second way in which perception functions within the learning process has 
been much less publicized. What we perceive, especially under consistent or 
chronic conditions, seems to be somehow incorporated within our personal value 
systems. In other words, we tend to learn the standards that we experience. Such 
learning by means of perception would seem to be the basis of many of the effects 
that we have already noted; for example, the crucial role of the religious and social 
standards to which one has been exposed in providing guidelines that bias sub- 
sequent behaviors, including perceptual processes. 

In this connection attention should be called to experiments that demonstrate the 
importance of perceptual familiarity in learning. As mentioned earlier, rats exposed 
to certain geometric figures in their home cages were found to be superior in 
discrimination learning when these figures were used as cues. Apparently the 
familiarity that is engendered by such a simple procedure is helpful to the rat. 
Exactly why this effect occurs is a more difficult question, the answer to which has 
yet to be provided. In any event the generalization is suggested that perceptual 
ot produces superior learning. 

efore leaving the topic of perception- : fidi 
application of familiarity, ona vet short-term basis, may be mentioned. This is 
the attempt to influence people by subliminal stimulation. Flashing the name of a 
product on a movie or television screen for such a brief exposure that it cannot be 
consciously identified does not seem to do very much one way OF the other. This 
type of presentation has not proved successful when tried as an advertising 
technique. 


learning relationships one ineffective 


ANIMAL PERCEPTION 

We conclude this chapter by briefly pointing out some pms ~~ 
Performance of infrahuman animals. Among the many verifi ls the zal 
extraordinary perceptual and motor abilities of iatea oa terkied 
nomena of migration and homing stand out. NE cal factor in these 
navigation suggests that there might be some eee BEGR ir determinants and 
two behaviors, it is still best to treat them separately Deene Ee 
at least some of their characteristics are quite different. 
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Migration 

Migratory behavior is a response to seasonal changes, such as the regular 
increments in light that stimulate gonadal changes in birds during the springtime. 
The distances that may be traversed, by water-living organisms as well as by birds, 
are truly enormous. Trips of several thousand miles—for example, from the upper 
parts of North America well into South America—are not uncommon for birds. 
The Alaska fur seal, which breeds only in the Bering Sea, is particularly interesting 
in that there is a sex distinction in its migratory behavior. Males make a short 
winter journey to the Aleutian Islands, whereas females and their young swim all 
the way to southern California! 

The perceptual problem involved in migration is the determination of what cues 
and what sensory capacities are used. Tracking by means of small radio :ransmitters 
implanted in certain animals (e.g., the green turtle, which makes 1 very long 
migratory journey) has helped to establish the routes taken but doe nothing to 
inform us about the basic perceptual process. 

Perhaps the most intensive research has been with the salmon, Th: se econom- 
ically important fish return to fresh water to spawn after several years in the ocean. 
Considerable information has been amassed concerning the various sensory cues 
they use—temperature gradients, chemical composition of the water, and the like. 

Birds appear to use surprisingly sophisticated navigational devices, involving the 
sun, in determining their flight patterns. A fuller account of the precise perceptual 
mechanisms involved in the various migratory behaviors may be only slowly 
achieved, because of the great difficulties of performing controlled research, but the 
search promises to be an intellectually most rewarding one. 


Homing 

Homing behavior, much more than migration, is susceptible to anecdote, and the 
usual kind of error that accompanies anecdotes (faulty memory, unconscious 
exaggeration, especially if one’s own pet is involved, and the like). Nonetheless; 
there is experimental evidence that land-living animals as well as birds do manage 
to return home, sometimes over remarkably long and arduous paths. Dogs and 
homing pigeons, nevertheless, home more effectively when they are first trained to 
make short trips of progressively wider range, so as apparently to establish 
landmarks that can be used later on more extensive forays. Most dogs seem to train 
themselves, by their straying habit. Releases of homing pigeons at increasingly 
great distances serves as an effective training device. Pigeons, like other birds, may 
be presumed to use visual landmarks chiefly. The recent suggestion that they als? 
use for homing navigational devices similar to those utilized in migration wi 
require a considerable amount of careful checking but does open up what may well 
be a whole new chapter in this fascinating story. 


A good introduction to perception may be obtained from Rock’s An Introduction © 
Perception (1975), or in shorter paperback form from Leibowitz’s Visual Perception 
(1965). 


The information pick-up view of perception has been most convincingly ad- 


vanced by Gibson (1966). Among the more important emphases of this point of 
view is the reminder that sequential properties of stimuli are often more important 
than they are given credit for; thus, for example, veridical perception may only be 
possible when the sensory system is allowed sufficient time to register and interpret 
more aspects of the stimulus than is possible when it is only presented briefly, as 
by a tachistoscope. 

Coherence in the stimulus has also been shown to be a crucial factor in percep- 
tion. In a recent experiment (Biederman, 1972), for example, it was shown that 
the accuracy with which single objects were identified when shown in real-world 
visual scenes was greater for coherent than for jumbled pictures. This result held 
even when the subject knew in advance where to look as well as what to look 
for. 


Attention 

James’s comments on attention are in Chapter 11, Vol. I, of his Principles of 
Psychology (1890). Gibson and Walk (1956) reported the research demonstrating 
superior discrimination in rats tested with the geometric test patterns earlier 
maintained on walls in their home cages. The pupillary changes as a function of 
attention have been described by Hess (1965); the data presented in the text were 
reported by Hess and Polt (1960). Training and employment of pigeons in visual 
quality control tasks are described by Verhave (1966). Skinner has reported his 
research on training pigeons as bombardiers, following the removal of security 
classification, in his 1960 paper. The research showing the direct influence of the 
ARAS on auditory receptivity in cats was reported by Hernandez-Péon, Scherer, 
and Jouvet (1956); subsequent criticisms of the research and the interpretation of 
the data have been reported by Worden (1966). The early research on sensory 
deprivation, conducted in the McGill University laboratory, was reported by 
Bexton, Heron, and Scott (1954). Visual disturbances in particular were later 
described by Heron, Doane, and Scott (1956). A more recent comprehensive review 
appears in a book by Zubek (1969). 


Sleep and Dreaming ch is available in a paperback 
A i ; nt sleep research 1s av: 
n elementary introduction to rece ep in has been presented by 


by Webb (1968). Evidence for a waking center in the brain ha’ pac Pi 
Ranson (1939) and Nauta (1946); the posterior hypothalamus is the a area 
implicated, The evidence mentioned for a sleep see 5 the anterior hypothalamus 
has been reported by Clemente and Sherman (1963). 

An especially interesting experimental result has been recently reported (Pessah 


and R i scular activity (MEMA) was found to occur 
o aa ly 80 per cent of this kind of middle-ear 


spontaneously in sleep. Approximate 

activity Ered pent i rapid eye movement (REM) phase of sleep. oe 
authors also noted a preliminary suggestion that subjects a wy oF — 
imagery when they awakened after a sleep period in which M e 
observed. 
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Hypnosis 

Hull’s classic Hypnosis and Suggestibility (1933) remains a readable and instruc- 
tive work. A more recent general introduction to this topic is the book by Moss 
(1965). Barber (1969) has attacked the notion that the hypnotic trance represents a 
special behavioral condition, and Hilgard (1968) has defended the more orthodox 
position that it does. 


Orienting Reaction 
Research on the orienting reaction (OR) is reviewed by Gormezano and Moore 
(1969). 


Reaction Time 

The importance of reaction time was initially pointed out by the Dutch 
physiologist F. C. Donders in 1868. Sternberg (1966) demonstrates the extremely 
elaborate manner in which mental operations can be measured by means of this 
“subtractive” technique. 

The major theoretical positions on choice reaction time are reviewed from a 
more modern point of view by Smith (1968). The controversy between Titchener 
and Baldwin as to whether sensory or motor RT’s are faster can have no simple 
resolution; if naive observers are used, motor set is superior, as Baldwin claimed; 
but if trained observers are used, in accordance with Titchenerian practice, sensory 
set is superior, as Titchener claimed. 


Vigilance 

The experiment on vigilance indicating that superior performance is maintained 
when more signals are provided, even if they are sometimes irrelevant, was done by 
Lawson (1959) and that showing the efficacy of pinup pictures of girls under at 
least some conditions by McGrath (1961). 


i 


Perceptual Constancy 

The leading research in and spokesman for perceptual constancy research was 
Egon Brunswik (1956). Unfortunately, Brunswik is not easy reading; a more 
readily understood introduction to the topic may be found in the interesting 
account of Bower (1971) of his constancy research with human infants. 


Perceptual Instability 

The research mentioned on reversible figures and eye movements was done by 
Pheiffer, Eure, and Hamilton (1956) and Pritchard (1958). The initial res 
relating the autokinetic visual effect to social suggestibility factors was reported bY 
Sherif (1958). Matin and MacKinnon (1964) performed research on the autokinetie 
effect that suggested some role for eye movements. Auditory and tactile autokines® 
were reported by Kleint (1937). ; 


Illusions 

Good introductions to the topic of illusions are in Gregory (1966, 1968) and Day 
(1969, 1972). Attneave (1971) reports on spontaneous reversibility in V 
perception. Warren and Warren (1970) describe auditory illusions. 


Kaufman and Rock (1962) reported the recent research suggesting the distance 
perception interpretation of the moon illusion. 

The finding that a wife will distort the Ames room before she distorts the size of 
her husband was reported by Wittreich (1952, 1959). The “impossible objects” in 
the Breather are from Penrose and Penrose (1958). 


Organizational Factors 

The significance of the figure-ground phenomenon was first noted by Danish 
psychologist Rubin in 1915. Because this phenomenon fits in so well with the 
Gestalt psychological emphases, it was quickly embraced by the pioneer Gestaltists 
and is often included as a part of that system. The principles of grouping in visual 
perception are mainly attributable to Max Wertheimer, the leader of the original 
triumvirate who “founded” the Gestalt school. 


Visual Depth Perception A 
An early theory of depth perception was suggested by the British philosopher 
Berkeley. The visual cliff test was devised by Gibson and Walk (1960). 


Localization 

Supa, Cotzin, and Dallenbach (1944) reported the first experimental determina- 
tion of the auditory echo cue used by blind subjects in their avoidance of obstacles. 
Worchel and Dallenbach (1947) later showed that blind and deaf subjects did not 
have this ability, indicating that the auditory modality is indeed involved. 


Perception and Learning y 

The pioneer use of inverting goggles was by Stratton, in 1897, and the more 
recent use of prismatic spectacles was by Ivo Kohler (1964). Adaptation level isa 
contribution mainly of Helson (1964). The perceptual defense research described 
was reported in a series of studies by McGinnies (¢.g-» 1949). Bruner and Goodman 
(1947) reported the classic, and quite controversial, research on estimation of size as 
a function of economic level. The use of age-regressed subjects on this problem was 
by Ashley, Harper, and Runyon (1951). Woodworth (1947) made the provocative 
suggestion of “re-enforcement of perception.” 


Migration l ; 
Problems of orienting cues in bird migration are discussed by Wiltschko and 
Wiltschko (1972). The less familiar topic of insect migration is treated in a ee 
by Dingle (1972). Movements of turtles, penguins, and salmon are discusse ro 
Carr (1965), Emlen and Penney (1966), and Hasler and Larson (1955), respectively. 


Extrasensory Perception ce 
Without fakes any parare on the reliability or the validity of the exper- 
imental demonstrations of extrasensory perception (ESP), it is nonetheless very 
difficult to see how the issue can be seriously ent ined with regard to the AEA 
Problem of sensation and perception. This conclusion follows from the sri 
negative character of so much of the standard ESP research and theory. The 
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experiments are typically designed and interpreted to show some perceptual effect 
in the absence of the usual sensory channels, but the kind of mechanism that might 
mediate such an effect is seldom suggested. Until a more positive approach is 
developed, at least with regard to this particular issue, it is hard to see how a 
significant contribution can be made by ESP research. If some new channel of 
influence on an organism can be suggested, and reasonably strong positive evidence 
in its support generated, then of course psychologists will need to examine the 
proposals much more seriously than they have to date. If substantiated, such data 
would presumably add to our knowledge of sensory capacity, and perhaps require 
the addition of some new sensory channel. But in the absence of this kind of more 
positive evidence and theory, a skeptical silence is the most likely response by most 
psychologists to the claims ordinarily advanced. 

The issue of the validity of ESP phenomena is treated elsewhere in this book 
(Chapter 8). 


Unidentified Flying Objects (UFO’s) 

The problem of identifying UFO’s is essentially one of perception, although 
there is always also involved a good amount of theoretical interpretation. In general 
scientists have tended to regard UFO’s as instances of faulty perception and/or 
theoretical overinterpretation. However, a small number of the vast number of 
instances reported have proved less amenable to such interpretation, and it is there 
that considerable controversy has ensued. An official report of a federal government 
committee chaired by Edward U. Condon, and edited by Gillmor (1969), con- 
cluded that there was insufficient basis for any continued scientific inquiry of these 
phenomena. The interested reader might also consult the more recent book by 
J. Allen Hynek (1972), an established astronomer who takes an opposite views the 
review of this book by Murray (1972) offers a different perspective in which both 
of the extreme pro and con positions are briefly evaluated. 

It is suggestive that reports of UFO’s typically occur in spatial and temporal 
Clusters. That is, there will be a sudden onset of sightings, followed by a flood of 
additional reports, mostly centered in the same geographical area. This fact 1$ 
consistent with two interpretations. First, it can be assumed there has been some 
kind of centralized activity in that area at that time, such as an invasion of earth by 
foreign objects or organisms—a very popular conclusion—for which, howeve® 
there is little if any hard evidence. Second, it can be assumed, more simply, that 
people have at that time and place a heightened sensitivity to unusual per 
experience, as well as unusual interpretations of such experiences, because of the 
generalized expectations that have developed—a view that most scientists hold. 
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his chapter initiates our consideration of the complex phenomenon of 
human thinking. It is his thinking ability that, more than anything else, 
sets man off from the “lower” animals. In this chapter we outline the 
major components of thinking and discuss in detail the role of lan- 
guage and concepts. Determinants of thought, such as attitudes and 
beliefs, are examined, and the chapter closes with a brief review of the 
attempts to determine the neurophysiological bases of thinking. The 
next chapter continues our treatment of thinking, concentrating upon 
man’s problem-solving processes. 

When one “thinks,” he is able to deal with external objects and 
events by means of their symbolic representatives—mainly the images 
and words that have come to “stand for” them. He does not therefore 
need to be stimulated by the actual objects and events themselves. It 
is this feature of thought that makes it so effective, however it is 
otherwise defined or interpreted. At the same time, the essentially pri- 
vate and covert character of thought renders it more difficult to inves- 
tigate by means of objective scientific techniques and helps to account 
for much of the mystery and controversy surrounding the topic. 

So much of our thinking is essentially language that it « difficult to 
separate the two processes. The modern student of lang 29°, the lin- 
guist, is concerned with how the developing human orgar sm is able to 
generate and comprehend sentences even in the absenc > of specific 
grammatical tutoring. Although the linguists have been avle to raise 
serious questions concerning the applicability of orthodox learning 
interpretations to language functions, they have not as yet been able to 
provide any very definitive explanatory concepts of their own. In this 
work the interdisciplinary field of psycholinguistics, in which psychol- 
ogy is combined with linguistics, offers much promise for future 
research. 

Unlike language, concept formation has long been an orthodox 
problem in experimental psychology. The essential question here is 
how one learns to abstract the properties of objects and events 
according to which they are the same, which is what a concept does 
in spite of all the dissimilarities that exist among them. Intimately 
involved in this problem is the process of generalization, by which one 
tends to make the same response (such as verbal naming) to different 
objects and events on the basis of some commonality. Also consid! 
is the antagonistic process of discrimination, by which the differences 
among objects and events are recognized and differential respond 
made possible. 

Of more practical importance, although thus far receiving propor 
tionately small experimental attention, is decision making, or how o^ 
attempts to translate into action the concepts and knowledge that he 
has acquired. Contradictions among belief systems, or between 
and behaviors, are a central focus of this discussion. Research 0" 


ways in which humans attempt to resolve such contradictions under 
the label of cognitive dissonance is examined in some detail. 

Research on the neurophysiological basis of thinking has histori- 
cally concentrated on the opposing views that thinking is in essence 
a peripheral (muscular) or a central (brain) phenomenon. The devel- 
opment of highly sophisticated electronic testing devices has opened 
up new means of experimenting on this old problem. 


Thinking deals in essence with covert or implicit processes. It is a way in which the 
human is able to manipulate objects and events, not in the real world but by means 
of their representatives, the symbols that stand for them in mental processes. 

In addition to being the most uniquely “psychological” subject, thinking is 
possibly the broadest concept in all psychology. In this respect it rivals, and may 
even in some respects surpass, “behavior.” The variety of ways in which thinking 
occurs is emphasized by contrast with the difficulty of objective assessment of it. 
The single term thinking thus covers a multitude of different internal representative 
functions, ranging all the way from the most mechanical rote memorizing to the 
most imaginative fantasizing, all expressed in a great variety of overt behaviors. 


IDENTIFICATION OF TERMS 

The one feature of thinking that is common to all its various forms is its 
subjectivity. Whatever else it may be, thinking as here viewed is always covert and 
private. It differs from other subjective processes, such as sensing and feeling, in 
that it is more likely to be separated from external stimulus or response relation- 
ships. In sensation, for example, we concentrate upon manipulation of the external 
energy change, and in feeling we are likely to look closely at the accompanying 
behavioral or physiological changes. Thinking, on the contrary, 1s most likely to be 
identified by the apparent absence of any such stimulus or response relationships. In 
other words, one is most likely to be said to be thinking when one is least overtly 
active, that is, when one is “doing nothing”; the inference of thought is thus 
essentially negative, at least insofar as any immediate behavioral product is con- 


cerned, But much thought is judged in terms of its ultimate consequences, which 


are often productive, in the sense of being effective in solving problems. 
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Equivalences 
When one says, “I think,” he usually means one of two major equivalences: 


1. “I am concerned with,” in the sense of mental manipulation of associated 
images and other representative processes; “I think of you often” and “I think 
of Mother whenever I hear that song” illustrate this usage. 

2. “I believe,” suggesting an evaluation of some kind; thus, “I think it is time to 
go” or “I think you are wrong.” 


Beyond these two fundamental equivalences, the term thinking is used to refer to 
intention or anticipation, to reasoning, to memory, to realization, to judging and 
decision making, and of course to imagination and creativity. The variety of such 
meanings is so great as to defy adequate description in any such brief treatment as 
is here intended, Rather, some of the more significant ways in which thinking varies 
will be examined. 


METHODS OF APPROACH 


The study of thinking can take many forms. The subjective character of thinking 
imposes some obvious restrictions upon its scientific analysis, while at the same 
time inviting a variety of approaches of a less scientific type. In studying thinking 
directly, one must either examine one’s own thought processes, introspectively, of 
examine the overt expressions, verbal or otherwise, of someone else’s thinking. A 
different type of approach is to examine the presumed neurophysiological bases of 
thought, perhaps attempting to correlate these with one or the other of the direct 
methods of study. 

The methodology used in thinking research can also be categorized according to 
the nature of the type of analysis. In common with other psychological problems, 
thinking can either be studied from a molar (overview) approach, which tends to be 
associated with an introspective methodology, or from a molecular (analytic) 
approach, which breaks the problem into components for behavioral and neuro- 
physiological types of analysis. 


COMPONENTS OF THOUGHTS 


There are two major components of thoughts about which there is little, if anys 
question: words and images. Whether thinking can occur in the absence of 
components was once a controversial question in psychology, resolved more of less 
in favor of the positive answer. There does not seem to be any generally accep" 
name for the kind of thought element that is independent of words and images 
perhaps the term idea is as good as any. Ideas, as a kind of general and inclusive 
label for all thoughts that appear to have some direction or structure, 
commonly utilize both words and images. Although each of us can probably recall 
instances of thinking in which words and images seemed to play at best 4 minimal 


role, the great part of our thinking does seem to depend upon words or some 
similar kinds of symbols, and a lesser part upon images. 


Signs and Symbols 

As the terms are used here, a symbol is any stimulus or other kind of cue that 
stands for (represents) something else. A sign is a stimulus that indicates the 
impending occurrence of some other object or event. A sign is thus a kind of 
symbol, but one that is itself a physical object or event. The kind of symbols that 
are more often instrumental in thinking are those that are mediated by internal 
processes rather than external objects or events. 

Consideration of some common object—say, a mouse—can serve as a stimulus. 
When such a stimulus acquires some kind of meaning for any given observer, it can 
be called a sign, meaning that it serves as a signal. What meaning is signaled by any 
particular object will of course vary from one observer to another, and even within 
the same observer from one time to another. A mouse may thus signal a meal to 
a cat, assuming proper culinary training, and at the same time produce a highly 
emotional and traumatic reaction in a person. s 

The processes described above would ordinarily be classified as perceiving, not 
as thinking; but the mouse once experienced can be represented in the subsequent 
experience of the observer so as to become an object of thought when it 1s not 
physically present. It is then represented by a symbol, something that stands for it 


place processes may clarify the distinction 
between the sign (the direct stimulus) and the stimulus representations (the image 
imulus). In telecasting of sports 
events, recourse is frequently made to the so-called instant replay, of some action 1n 


a football or baseball game. Here the replay is based upon a stored d recor 
tion is in 


of the action, This essentially perfect reproduction of previous percep! 
» that each of us can generate ourself 


Thus an image replaces the 


actual event. ; TE 
When the sportscaster uses proper names to identify the players in s gee 
mentary on the action just completed, he is of course employing the kin ; 
symbols, or object surrogates, that are characteristic of human aneo 
this case words (names) stand for the players themselves. The action sacri a 
thus be “replayed” either by images, quite faithfully when actually given physic 
existence on tape rather than only physiological representation in the brain, or by 


verbal or other symbols, customarily carried by brain processes. eens 
Covert manipulation of symbols which represent real objects om e 4 

hallmark of human thinking. Once an organism overcomes the need for an object to 

be physically present in order to be related to other objects and events, in con- 
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sciousness, the possibilities for such manipulation are almost unlimited. Indeed, our 
Western society is characterized by many persons who deal almost exclusively with 
symbols of one kind or another in their business if not their personal lives. For 
example, consider the businessman who deals in, say, wheat futures; his buying and 
selling of grain may well be carried on without his ever seeing the wheat itself. 
Similarly, the homemaker is besieged by endless exhortations to use this or that 
product, on television or in newspaper or direct mail advertisments, where symbols 
of one kind or another are presented. 

The flood of symbolic stimulation is so great that when advertisers occasionally 
offer small samples of their products they are likely to facilitate sales appeal, 
perhaps because of the contrast that the real object offers with the more common 
symbols. Nevertheless, children may become so accustomed to symbolic represen- 
tations of various sorts that they often seem to prefer them to the real thing; 
witness, for example, the child who daydreams about playing with children rather 
than actually doing so, or the child with a live horse who prefers to watch cowboys 
on television rather than ride his own horse. In this latter instance the viewer is not 
even supplying his own symbols, as does the daydreamer, but rather is exercising 
visual perception. It is hardly an exaggeration to say that we live in a world in 
which symbols predominate; their exclusive use is by no means restricted to 
schoolteachers and professors. 


DO ANIMALS THINK? 


As is the case with all such questions, the answer is entirely dependent upon the 
way in which terms are used; unfortunately, the urge to ask the question and 
receive an answer of some kind is ordinarily much greater than the urge to define 
such terms. Recent work with chimpanzees, described in more detail below, 
indicates clearly that these primates can learn to use a kind of language when their 
efforts are not restricted to human type vocalizations, The higher animals must 
thus be granted the ability to think, as long as thinking is equated with the covert 
use of language. All the lower animals that have been investigated have been found 
capable of responding to signs, such as the sound of their master’s voice or the 
rattling of a food dish, and so show at least the simplest form of learning. But how 
often and to what extent they can generate their own symbols or images, and 8° 
think in a humanlike sense, are not known. There is no easy way of investigating 
this problem. As a matter of fact, thought is difficult enough to investigate in the 
human organism itself, with all its verbal facility. 


Classic Experimental Tests 
_ Inthe early literature on animal behavior there are a number of studies attempt- 
ing to determine the presence of symbolic processes in nonverbal organisms. 
two most frequently cited behavior tests are the delayed-reaction and the double- 
alternation techniques. ' i 
DELAYED REACTION. In the delayed-reaction experiment the animal subject ® 
allowed to see where food reward is placed (as, for example, behind one of two 


spatially separated doors). A time interval is then interpolated between baiting and 
allowing the response; if the animal is permitted to respond immediately it will 
ordinarily go directly to the food. The assumption is that if the animal is able to 
bridge the time gap and reliably select the correct alternative, it must be using some 
kind of substitute or symbolic internal activity that might be properly classified as 
thinking. A 

In the course of this experimentation it has been found necessary to control for 
bodily orientation and any other stimulus that is associated with the correct 
response. Rats, for example, were able to “remember” the correct response in some 
of the early research for relatively long periods if they were permitted to hold a 
position pointing to the baited alternative. If a present stimulus is arousing the 
correct response, one does not need to assume that a symbol is functioning for it. 
When forced to give this orientation up and move about the chamber in order to 
test for a true symbolic process, the rats were found to be able to remember the 
correct alternative for only a few seconds. Raccoons and dogs have been found to be 
much more capable, however, in this test. Raccoons are able to bridge intervals of 
at least 15 seconds and dogs can bridge intervals of up to several minutes, even 
while moving about the apparatus. Young children, of course, are capable of 
bridging temporal gaps of 15 or 20 minutes with little difficulty. 

DOUBLE ALTERNATION. The double-alternation technique utilizes a somewhat 
simpler apparatus but more complicated procedure. The subject in this experiment 
must generate the internal (symbolic) cues entirely on his own, not having the kind 
of stimulus help provided in the delayed-reaction situation by the baiting of one 
alternative, The double-alternation task requires the subject to make two right 
turns followed by two left turns; the subject is required to keep the record of such 
responding in his own head, so to speak. ] 4 

Figure 7-1 shows, diagrammatically, the kind of test device used in double- 
alternation research. The problem consists of making at the choice point first two 
successive right (R) turns, then two successive left (L) turns, then two more R 
turns, and so on. The animal is rewarded following the c : rec 
double response—both turns made without error. The difficulty of this task is in 
large part due to the fact that the first R turn follows an L turn, whereas the second 
R turn follows an R turn; the same is true for the two L turns. In other words, the 
same multiple stimuli at the choice point must arouse an R turn on one occasion 
and an L turn on another, For such to occur, some symbolic process 1s necessity to 
signify the differentiating cue of alternation. Rats do very poorly on this acne 
and have difficulty in achieving even the first four turns (RRLL). Raccoons are a 
to extend their successful performance somewhat past the first four r ate A 
monkeys can do considerably better than that. Human subjects, with the ai aih e 
symbolizing ability (“take two rights, then two lefts, and so on ag 
Perform the task, once learned, as long as they and the experimenter wish. s 
The research just described offers an approximate answe ® eea Mi 
animal thinking. There is no question at all but that animals do ; J p 
define thinking in a sufficiently broad manner—for example, as the use An soni oe 
Processes in reacting to situations. For any more precise answers to this qu i 
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IMAGES 


Take 10 seconds out from reading and think of what you had for breakfast this 
morning (assuming that you are not reading this chapter before breakfast—if so, 
please think of your most recent breakfast). Did you see (or taste, or maybe hear) 
your food? (Crunchy cereal, for example, or coffee being slurped.) If so, you were 
probably using images. On the other hand, if you thought of breakfast exclusively 
or mainly in words (e.g., “orange juice, cereal, toast with grape jelly, coffee”), you 
were using language processes as symbols rather than images. 

Experimental research on imagery was initiated by Sir Francis Galton. He asked 
his subjects questions similar to the one just asked and carefully collected and 
interpreted their responses. Galton’s data indicated that images of various kinds are 
indeed commonly experienced but that they are by no means universally reported, 
nor are they apparently essential to efficient and productive thought. Scientists, for 
example, often report very little in the way of images, and some subjects even claim 
to have none at all. 

As indicated in our discussion in Chapter 4, research on images has developed 
remarkably within psychology in the last few years. A favored procedure has been 
to compare the effect of imagery with that of meaningfulness, which is mediated 
primarily by verbal symbols. Here some interesting results have emerged. For 
example, the use of imagery by subjects facilitates learning more when the imagery 
is applied to the stimulus than when it is applied to the response, whereas exactly 
the opposite relationship holds when the meaningfulness variable is manipulated. 
In other words, subjects learn to respond with some particular word as a response 
to another word as a stimulus more readily when they are instructed to try t0 
imagine the stimulus (e.g., “see” some particular face for the stimulus face) than 
when they are similarly instructed to imagine the response. But when subjects are 
instructed to attach some meaningfulness to the word (e.g., think of face as the front 
part of the head), they learn more readily by attaching meaning to the response 
member of the pair to be associated rather than the stimulus member. 


LANGUAGE 


Although verbal symbols are not the only kind that humans use, they are by w 
the most common kind of symbols used in thinking. Regardless of the extent E 
which words as opposed to images are themselves used in thinking, they are the 
medium by which one expresses his thinking to others. Language thus plays 4 dual 
role: it not only provides an excellent internal (mental) means of thinking, but a 
the only practicable means of external (social) communication of that thinking: 

Tue Stupy oF LANGUAGE. The most important approaches used to StU 
language are the linguistic and behavioral (psychological), and their hybrid off- 
Spring, psycholinguistics, which has only recently come to receive the attention !t 
deserves in the light of its focal role in understanding both experience 
behavior. The various other ways of looking at language, such as the clinical, the 
biological, the humanistic, and the artistic, all have an important place in the 


attempt of man to understand and appreciate what many claim to be his most 
valuable and unique ability, but they are more tangential to the central interest of 
the psychologist. 


Linguistics 

Contemporary linguists focus on the capacity of man to generate language. That 
is, they attempt to understand how it is that the typical human can demonstrate so 
remarkable a facility in his native tongue. They probe beneath the surface of what 
most of us tend to take for granted, our largely untutored ability to communicate 
and thereby use some kind of grammar. The grammar, or rules of sentence 
structure, that we use may be implicit rather than explicit; in other words, it may be 
quite different from the grammar that schoolteachers strive to impose on their 
pupils. But it is nonetheless real and effective. A good example is the language of 
black Americans in the inner cities. Studies by linguists have clearly demonstrated 
the independent grammatical status of this language, which is passed on from one 
generation to another by actual usage rather than formal instruction. The fact that 
almost all white-oriented American social and business life utilizes the English that 
is taught in the schools handicaps most black Americans and accounts for a 
substantial amount of their difficulties in academic and occupational adjustments. 
But the fact remains that the grammar they have learned to use is real and viable, 
although markedly different from that used by the majority of Americans, and is 
therefore worthy of serious study in its own right. 4 

Linguists have generally been greatly impressed by the fact that grammar is used 
quite effectively in the apparent absence of any tutoring, and by the apparent 
inapplicability of certain classical learning theories. Accordingly, they have come 
generally to interpret language ability as a native or inherited rather than an 
acquired property of man. However, this view is as one-sided as the opposite 
position, which would deny any inherited basis for language and stress only the 
learning aspect. Both native capacity, in which man clearly excels all other known 
species, and the opportunity to learn are involved in all language performance. 


Psycholinguistics 

In soviyine laa the psychologist has tended to concentrate upon actual 
verbal performance, which is usually imperfect and incomplete relative to linguistic 
capacity, The psycholinguist then attempts to bridge the gap between spd 
and psychology by focusing on both verbal performance and capacity, an E 
cially on the relationship between them. Like all such interdisciplinary : se 
Psycholinguistics demands competence in both of the two Bepon i t 
is nevertheless a growing field of investigation, with strong empiri p well as 
theoretical components. Its objective, simply and generally stated, is to determine 
how humans understand and generate sentences. 

INFLUENCE OF LANGUAGE po THOUGHT AND PERCEPTION. There are & ~ a 
of ways in which the study of psycholinguistics is being fruitfully =. 
most of these would require a lengthy and complex description. The en l ps ; 
of this general approach may be best illustrated by the ear ypo! ; > end 
cognition (knowledge) generally is organized in accordance with one’s lingu 
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organization. In a very real sense, one’s cognitions are held to be limited by the 
meaning and the structure of his language, and such limitations are not easily 
overcome. 

Whorf was a student of American Indian language and culture. He was im- 
pressed greatly by the way in which linguistic differences seemed to organize 
thinking and perception. For example, the Navaho Indians have no words to 
distinguish between blue and green hues; such distinction is apparently not an 
important matter in their lives and so the linguistic differentiation that we take for 
granted in English and other languages simply does not exist. The result, according 
to anthropological observations made by Whorf, was that Navahos do not dis- 
tinguish between these two hues in practice. In a later study monolingual Zuni 
Indians, bilingual Zunis, and English-speaking college students were compared for 
color recognition performance. Monolingual Zunis tended to confuse yellow and 
orange, for which there is only a single term in their native tongue; bilingual Zunis 
showed a much greater ability to pick out yellows and oranges, but not as much 
ability as the college students. 

For another example, consider snow. Most of us recognize that various types of 
snow exist but we are not very likely to notice these differences unless they are 
pronounced (very wet snow, very powdery, and so on). Eskimos, on the other hand, 
have at least three distinct words for snow. They thus learn to recognize much 
more subtle distinctions, in accordance with the importance of this kind of 
differentiation in their everyday lives. 

The examples just described are relatively simple. When we extend our analysis 
of meaning to more abstract problems, however, the true significance of this 
general position becomes more apparent. For example, the American meaning of 
freedom is hardly likely to be completely consonant with, say, the Russian meaning 
for the same word. American and Russian interpretation of the very same events 
and situations will therefore vary accordingly. Linguistic differences play a pivo 
role in helping to determine some of our most cherished beliefs, such as those 
involving religion and politics. Improving our understanding of the fundamental 
psycholinguistic functions should therefore help considerably in our attempts © 
understand these focal aspects of our behavior and experience. 

INFLUENCE OF GRAMMAR. The examples briefly provided above all relate to the 
meaning of words as symbols. Grammar, as a set of rules that govern the operation 
of language, is more concerned with the structural relationships of words within 
sentences. In this respect too language has been found to influence thought. Our 
own language, English, is but one of a large group of Indo-European language 
The differences of grammar within this category tend to be slight, in spite of the 
difficulties that some of us may experience in learning such “foreign” languages: 
But there are at least fifteen separate categories of languages in the world, classified 
by their operational grammars. 

The importance of grammatical variations for thought can be indicated bY 
another illustration from Whorf’s work. Whereas in English a sharp distinction © 
made between objects and events, this dichotomy is by no means common (© 
languages. Some American Indian grammars (notably the Hopi) emphasize other 
dimensions, such as that of duration of action; fast-acting events (¢.£., lightning: 


wind) are given verblike status, and more stable features (e.g., forests, houses) have 
nounlike status, (It should be mentioned that American Indian languages do not 
belong to the Indo-European class.) Differences of this kind contribute to the 
difficulties of communication between persons with widely different native tongues, 
beyond the more obvious problem of meaning. 

ENCODING. The codeability of an object (e.g., a chair or a dog) or a property of 
an object (¢.g., height or color) refers to its susceptibility to verbal or some other 
form of identification. Thus a pure-bred dog is generally easier to encode (e.g., as 
a collie or a boxer) than a mongrel (e.g., small and brown). Identification of a 
particular breed carries with it a great deal more information. The relationship 
between a perception (or its more purely central subsequent representation, the 
image) and verbal coding has been studied in many experiments. In one such study 
the investigators first presented the subjects with a series of twenty-four colors and 
asked them to name each. They then ranked the colors in terms of their codeability; 
those which were given the same name by a high proportion of the subjects were 
placed high on the codeability scale, those which received a wide variety of 
different names were placed low on this scale. The researchers then had a separate 
set of subjects look briefly at each color (without anything being said about 
naming) and later select it from a large set of colors. The latter recognition task 
either came immediately or after a considerable time delay. vs 

The results of the experiment were quite different for the two conditions of 
recognition. When the subjects were able to look at the colors again immediately 
they recognized colors with low codeability values about as well as they did those 
with high codeability values. When their recognition was delayed, however, a clear 
relationship between codeability and successful recognition was found; the more 
codeable colors were more often recognized. These results have important implica- 
tions. With an immediate test the imaginal representation of the colors was 
Presumably still sufficiently vivid to permit effective recognition performance. 
After the delay, the images themselves were apparently insufficient to mediate 
adequate performance; the more readily named colors (high codeability) were 
assumed to be remembered better because their representation consists of a 
complementary verbal tag. In other words, they were more likely to aks oi 
verbally encoded, and the verbal tag could thus be used as a basis for comparison © 
colors and selection of the one previously seen from among the set. 


ASSOCIATIONS AND MEANINGS OF WORDS 


Most psychologists now seem to agree that an understanding Aere sen 
require more than the simpler associationistic types of learning yi be oe 
theless, there are ways in which such simple associationistic princip eg 
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problems. cernin f words 
Worn Frequency. One of the more important facts con gpipausn 


is the enormous variability in frequency of use. ei co a a 
Utilizing almost 20 million words from actual English iak of ay 
showed this very clearly. The pronoun J, fot pie 
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20,000 times per million words spoken. Many words (e.g., titular) occurred only at 
a rate of 1 per million words. Everyone understands many more words, in his 
native language, than he normally uses in his active vocabulary. And within that 
active vocabulary, as the above illustration suggests, each of us tends to depend 
upon a relatively small number of words for most of our communicating. 

Worp ORDER. Closely related to the problem of word frequency is the question 
of the sequential ordering of words. Words are selected for use in terms of the 
context of other words (or ideas) that have already been used. Some words thus 
tend to follow others, independently of their absolute frequency. 


WORD-ASSOCIATION TESTS 


The earliest empirical research on associations seems to have been undertaken by 
Sir Francis Galton. His first procedure was to walk along a busy street, noting each 
object that caught his attention and attempting to bring up some associations for it. 
He later modified this procedure, making it more amenable to laboratory condi- 
tions. He prepared a large number of words (up to seventy-five) as cues, with each 
one written on a separate sheet of paper. A subject was then asked to respond to 
each word with one or more ideas that the cue word elicited. These were recorded 
and later analyzed. Also recorded was the amount of time required for a first 
response to each cue word. 

These simple procedures provided the basis for the later development of 
word-association tests. In these tests the subject is provided each word, one at a 
time, and asked to report the first word that comes to mind (or to tongue). This 
simple procedure has been applied in a variety of research and practical settings 
ranging from language studies to lie-detection tests in crime detection (where the 
procedure is usually complemented by a number of physiological measures, such as 
of heart rate, galvanic skin response, and the like), Some of these applications are 
described elsewhere in this book (e.g, lie detection and diagnosis of emotio 
problems in Chapter 15), 

From the standpoint of language and thought, the most interesting aspect of 
word-association tests is the remarkable similarity of most responding. So-called 
common responses (¢.g., white to black, chair to table) account for the majority of 
responses given to high-frequency words; “idiosyncratic” responses (¢.g. tie t0 
black, meat to table) account for a tiny percentage of the responses. S 
responding is also positively correlated with frequency; that is, the words that are 
most often given as responses are generally given more rapidly than the more 
idiosyncratic, or individualistic, verbal responses. Also, when more than one 
response is required, the words given after the first ones tend to come with 
progressively reduced speed. 

It is quite clear that exceptionally strong associations between words are devel- 
oped by most people in the normal practice of their native tongue. Some on 
concerning the tendency to make common verbal responses in word association 
tests illustrate this point nicely. In one group of 1,008 college students, fof 
example, over half (647), when presented with the stimulus word light, respo! 


with the word dark. The next most common response was lamp (only 78). Some of 
the more unusual responses, in terms of their very low frequency (each given only 
once), were look, high, out, awaken, sunshine, hand, love, eyes, dirt, easy, year, boat, 
daytime, earth, path, air, glow, head. 


The Semantic Differential 

The semantic differential test is one of many verbal probing techniques designed 
to get at the structural dimensions involved in the meaning of concepts. It is 
particularly concerned with the affective meaning (emotional tone) of words or 
concepts. A subject is asked to rate each of a series of words on several dimensions. 
Extreme positions are identified by a pair of polar adjectives: for example, weak- 
strong, good-bad (Figure 7-2). A seven-point scale is used for each dimension. 
The result of a subject’s evaluating the concept words is a kind of semantic (or 
meaning) profile, determined by the ratings on the three independent dimensions. 
Such data are valuable in detecting and measuring the affective concomitants of 
words, especially for comparative purposes in research, but are more restricted than 
the free-association tests in that only a limited set of dimensions is tapped. 


Individual Differences : 3 

Before leaving the topic of verbal associations, some attention needs to be given 
to the problem of individual differences in language production. Here there is an 
apparent paradox. On the one hand, we have just noted the predominant tendency 
of most people to respond with pretty much the same words to certain cue words 
(€.g., table to chair, white to black), thus suggesting a high degree of commonality 
in verbal associations. On the other hand, most people seem to have quite char- 
acteristic ways of speaking and writing; once we come to know a person well and 


7-2 An example of a semantic differential test for 
the word son. The actual test would have many adjec- 
tives listed; a numerical scale is applied to compare 

results among individuals. 


Strong 


Responsible 
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are accustomed to his own individual linguistic style, it is often easy to identify him 
from a sample of speech or writing. 

How can these seemingly contradictory facts be reconciled? For one thing, each 
individual has his own “voice print” (now capable of being expressed in graphic 
form, similar to finger prints). The characteristics of vocalization are of course 
independent of the meanings of the words used and are probably the main 
contributors to the successful identification of the voice. Even when these are 
eliminated, however, as in typed or printed prose passages, we can often identify 
the writer from his style (especially if the choices are limited and there are 
secondary cues available). We apparently do so on the basis of characteristic 
individual modes of expression. It seems that each of us has to some extent his 
own individualistic “grammar” as well as the grammar common to the language he 
uses. 


ANIMAL “LANGUAGE” 


We have occasion at various other places in this book to refer to the problem of 
animal “language.” Here we may summarize the problem and evaluate its present 
status. 

Communication by animals occurs at a number of different levels of complexity, 
with different sets of mediating mechanisms. 


Reflexes 
i The simplest forms of communication, nicely exemplified by the so-called social 
insects, such as bees and ants, consist of reflexive reactions, both behavioral and 
chemical (called pheromones). The behavioral forms are especially interesting. The 
biologist Von Frisch has provided a fascinating account of the way in which both 
the direction and the distance of food objects are communicated by the worker bee 
upon return to the hive. Her “dance” tells the story. The angle at which she climbs 
the comb is related to the orientation of the food source to the sun. The distance of 
the food source is expressed in terms of the number of rotations in the dance, with 
short distances represented by fewer rotations or turns. 

These signs are quite effective in directing other workers to the food found by 
the forager, but there is no reason at all for considering them to be anything more 
than exceedingly interesting reflexive behaviors that have been built into the bee by 
evolution Over many generations. The entire set of complex social relationships 
observed in insects like bees and ants can best be similarly interpreted; the term 
language of the bees that is sometimes used to describe the “dance” behavior may 
have more poetic than scientific Significance, 


Nonreflexive Communication 

At a higher level of complexity, animals express what might be considered tue 
communication, The term true is intended to convey the nonreflexive character of 
the signs demonstrated. The animal that is signaling is responsive to the reception 


of the sign by the receiver; for example, begging behavior by a dog or other pet 
signals a request for, say, food or perhaps coddling or petting. Moreover, this kind 
of signaling behavior varies in accordance with the behavior of the receiver, unlike 
the dance of the worker bee. The dog starts his begging behavior only under certain 
circumstances and he increases or decreases it in accordance with the results it 
achieves. It can in this sense be called purposive, although the implication that such 
a label has for the “mental” correlates is unclear. 

Most of the higher animals, such as mammals, exhibit this form of communica- 
tion (among themselves perhaps more commonly than in relationship to humans). 
However, this fact does not mean that they do not also have more strictly reflexive 
forms of communication. Pheromones, chemical signals, are quite common among 
mammals. It is noteworthy that within recent years the laboratory rat’s ability to 
respond to odor trails in a maze has been demonstrated and the implications of this 
form of previously unsuspected behavior for certain problems in learning and 
motivation are only now being developed. 


Language i$: 
The complexity of ordered relationship among signs or symbols is the critical 
feature that elevates language to a position above simple communication by signs. 
The organism that uses a language must be able to make combinations of symbols 
to at least some degree and then express these combinations to other organisms. 
Two lines of research have recently demonstrated true if rudimentary language 
ability in subhuman animals. In both cases chimpanzees have been the subjects. In 
both cases also the experimenters have bypassed vocalization, so readily adopted by 
the human but apparently relatively difficult for the chimpanzee to use as a means 
of expressing ideas and communication. In one case vocalization was replaced by 
the use of hand signals, in the other by plastic forms to be placed ona magnetized 
slate or by visually differentiated keys to be pushed on a computer console. 
AMERICAN SIGN LANGUAGE: WasHOE. Washoe, a young female chimpanzee, has 
been intensively trained to communicate with humans by means of a slightly 
modified form of the American sign language widely used by deaf persons to 
communicate among themselves. In the chimpanzee, hand gestures are naturally 
much more common than vocalizations (occasional chirps and screams). Washoe 
learned to use approximately 160 different signs. Moreover, she learned to a a 
these signs appropriately (e.g. “Washoe wants food”) so as to express her needs an 


desires effectivel Il as understand the signs made to her. 
exe ch various other young members of a colony of 


In an extension of this resear : 
chimpanzees have been trained in the same system of hand signs, demonstrating the 
form of communication. It is 


ease with which the chimpanzee can acquire this i peni 
interesting that Washoe postin to use her well-learned signs when na in A 
colony of untrained chimpanzees, even though they were not abieto pi ee a 
respond appropriately to them. Spontaneous use of certain signs, su ee ae 
tickle, was frequently observed to occur in two young sodle champens=*? nar a 
Subjects in this colony. Another young female chimpanzee in training 


observed to entertain herself by signing the question, “What that?” while watching 


herself in a mirror and then answering this question herself by making the 
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appropriate sign for whatever object she was handling. An incidental but highly 
suggestive observation concerns the use by Washoe of the sign dirty (normally 
referring to soiling) before the sign of the name of a person who has just refused to 
honor one of her requests, a most interesting indication of an apparently spontan- 
eous form of symbolic simian insult. 

Prastic Forms AND Keys: SARAH AND Lana. While Washoe was engaged in 
learning American sign language, another young female chimpanzee, Sarah, was 
learning to communicate with her human associates by placement of differentially 
shaped plastic forms. Sarah developed a vocabulary of about 140 words, was able to 
form short but complete sentences, and in general according to the experimenter 
showed linguistic ability superior to that of the average two-year-old child. 

In a subsequent adaptation of this kind of language training a third female 
chimpanzee, Lana, has been more recently instructed to read and write short but 
complete sentences. In this case, the “words,” or symbolic units, are represented by 
various visual patterns. Utilizing the plastic keys of an appropriately prepared 
computer console, Lana first learned the meaning of noun symbols for such objects 
as apple, drink, and window. After about one year of this rote memory she began to 
put the various words together in strings to express her motives. 

To insure that Lana was really using the visual patterns as communication units, 
and not merely memorizing the location of the various patterns on the keyboard, 
the experimenters scrambled the location of the patterns on the console daily 
without disturbing her performance. Moreover, when Lana did make an error, such 
as hitting the wrong key, she proceeded to erase it, providing further evidence of 
the degree of her understanding of the “word” meanings. 

Utilization of a grammar, or set of rules for constructing and understanding 
sentences, is a crucial linguistic feature that is clearly demonstrated by both Sarah 
and Lana. Lana, for example, carefully punctuates her sentences either with 3 
period, following a declaration, or a question mark, following a query. It is their 
ability to demonstrate mastery of a functional if rudimentary grammar by con 
structing real sentences that is the most impressive linguistic achievement of the 
chimpanzees serving as subjects in these recent researches on subhuman language 
(Sarah and Lana are shown communicating in Figure 7-3.) 

COMPARISON WITH HUMAN LANGUAGE. Although the significance of the chim- 
panzee language demonstrations and their implications for linguistic ability 1 
subhuman primates are not to be denied, the results also highlight the remarkably 
superior linguistic capacity of the human organism. It is only by the most intense 
training program that a very few chimpanzees have thus far been able to show the 
simplest forms of symbolic manipulations of the sort that the typical child readily 
develops in the absence of any special tutoring. Moreover, human language ' 
enormously more complex than anything yet attempted in any subhuman program. 
Whether these differences are regarded as truly qualitative or merely quantitative 
depends of course upon how one wishes to set up his scheme of classification, 
however categorized they constitute extremely impressive evidence of human 
thinking capability. This conclusion follows from the assumption, which is com 
monly made and seems to be essentially sound, that overt language perf 
provides at least an approximate mirror for covert thinking processes- 
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1-3 Chimpanzees communicating by means of visual 
shapes. (a) Sarah communicates with human assistant. (b) I 
Lana works at computer console, selecting appropriate visua 
patterns. (Photos by the University ot California at Santa Bar- 
bara and Yerkes Primate Center, Emory University.) 
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CONCEPTS 


Without some kind of ordering, it would be impossible for any complex 
organism to deal with the bewildering array of stimulation that impinges on him. 
Effective use of symbols (mainly images and words) would also be impossible in 
thinking without some such means of ordering objects and events. The funda- 
mental operation of this kind that organisms use is the formation and utilization of 
concepts (also called, with increasing frequency in the psychological literature, 
concept attainment; these terms are now used interchangeably). 

A concept may be defined as a property of objects and events that is common to 
some of them; it is thus a symbolic means of both integrating and differentiating our 
experiences, and it is a fundamental step in higher forms of thinking. A concept 
defines the properties that all objects or events of a given category have in common; 
for example, the concept of Father and Daddy includes those properties that fathers 
have in common with each other, regardless of size, color, personality, and so on. 
Concepts are also of course closely related to language problems, because they are 
ordinarily given verbal status, and most of the research on them has utilized verbal 
terms. 


Concept Formation 
„ In the growing child, concepts are formed on the basis of his learning expét- 
iences. In this process two simultaneous and diametrically opposed processes, 
generalization and discrimination, play important roles. Generalization refers to the 
tendency for an organism to respond to a stimulus that is in some way similar to 
an earlier stimulus in the same manner as it had to the earlier stimulus; the very 
young child’s calling “Daddy” to a variety of men other than the father after 
learning to make this response to the father is an illustration of this phenomenon. 
Discrimination refers to the distinguishing between stimuli, by making different 
responses to them, even when they are in some way similar; once the child learns t0 
discriminate between people, it will stop calling all other men “Daddy” and reserve 
the term for the father. 

The illustration cited shows these two processes in unusually bald fashion but 
the same fundamental processes operate, albeit more subtly, in organisms o! 
various types and ages. One experiment in which two-year-old children were pitt 
against rats and chimpanzees gave instructive results. The problem was one 0 
visual form discrimination. The subjects were required to select the triangle form. 
The two-year-old children not only learned this simple discrimination problem 
readily, as would be expected, but when tested on a variety of other triangular 
forms (as shown in Figure 7-4), selected them also, indicating that they 
generalization developed a true concept of triangularity. The rats lear 
original problem more rapidly than the chimpanzees but were unable to 
strate, in this case, generalization to the other triangles. The chimpanzees wer? able 
to respond appropriately to the first two of the test triangles, suggesting the 
existence of greater conceptualization of the basic properties of triangularity- 


Tile 


ion of the concept of triangularity. Trained to respond to the 


top figure ıt makes random responses to items 2 and 3; the chimpanzee 
recognizes | 2 as a triangle and responds selectively to it but makes ran- 
dom resp o 3; the two-year-old human child recognizes the training 
figure in al test figures. It has been concluded that these three kinds of 
subjects « the cerebral processes that were involved in the original 
training te »nd to the triangle. (Adapted from Hebb, 1972.) 
1 2 3 
a — 


Take a Breather 
STYLE OF THINKING 


Below are eight questions* that have been found to 
differentiate individuals with respect to one facet g! 
their style of thinking. Answer them for yourself, 
pondering each one carefully, before turning to P: 198, 
where an interpretation is provided. Ines: S: i2 
sheet of paper, true or false for each question In 
accordance with your own most honest answer. 


1. | like to fool around with new ideas, even if they 


turn out later to be a total waste of time. 
2. The best theory is the one that has the best prac- 


tical application 


*From Frank Barron, “The Psychology of Imagination, 
Scientific American, 1958, 199, 150-166 


. Some of my friends think that my ideas are imprac- 


tical, if not a bit wild. 


. The unfinished and the imperfect often have 


greater appeal for me than the completed and the 
polished. 


. | must admit that | would find it hard to have fora 


close friend a person whose manners or appear- 
ance made him somewhat repulsive, no matter 
how brilliant or kind he might be. 


. A person should not probe too deeply into his 


own and other people's feelings, but take things 
as they are. 


. Young people sometimes get rebellious ideas, but 


as they grow up they ought to get over them and 
settle down. 


. Perfect balance is the essence of all good com- 


position. 


Decision 


Making 
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In this section we will first take an overall look at decision making generally, 
attempting to bring into focus some of the more significant determinants, and then 
a small number of closely related areas in which more active research has been 
carried out will be surveyed. Subsequent sections of the chapter will take up certain 
of the major determinants of decisions (for example, attitudes and stereotypes) 
as topics of broad significance in their own right. 


DECISIONS 


Each of us is called upon to make decisions throughout the course of our 
everyday lives. Some of these decisions are truly significant; they have far-reaching 
influences on our own as well as others’ futures. Other decisions are trivial; their 
effects are unimportant even at the moment they are made. Decisions thus come in 
many forms and sizes, but they have certain features in common. 

First, decisions are typically the result of a certain amount of intellectual effort; 
reflex or automatized habitual responses clearly do not qualify, but so-called snap 
judgments might be considered to be decisions of a sort. The critical variable is the 
amount of deliberation required; the more deliberation, assuming some outcome; 
the more likely a given process is to be considered a decision. 

Second, decisions always involve the choice of one or more alternatives as an 
answer to an explicit or implicit question of some sort. The minimal number of 
alternatives is of course two, as represented by the relatively simple yes or no 
decision. 

Third, most decisions have more or less immediate implications for overt action 
of one kind or another; such actions may or may not be taken but they are generally 
implied in a decision. 

The more significant decisions of course are ones in which overt action (beyond 
the expression of the decision itself) is taken, especially when the ramifications are 
far-reaching and long-lasting. The selection of a major in college, for example, 
carries with it a host of subordinate decisions (such as which specific courses to 
take). At the same time, it at least partially resolves additional issues (such % 


foreclosing certain occupational choices, even while leaving others still ope? as 
alternatives), 


Determinants of Decisions 

In the absence of very much in the way of theoretical, let alone experimental 
analysis, the process of decision making as here defined remains almost a complete 
mystery. However, lack of knowledge concerning the exact thinking mechanisms 
that are involved in making decisions need not keep us from examining the input 
variables that seem to be effective. Three major categories of such determinants 
seem to be involved in decision making: cognition, motives, and attitudes. Trea 
ment of these variables as distinct categories may do some injustice to the facts, m 
that they may actually be difficult to separate in practice; nevertheless, this logical 
procedure has the merit of highlighting the more critical factors. 

CoGnrmions. A variety of cognitive processes are quite obviously involved “= 


decision making. The problem or question itself depends in its recognition upon 
some degree of cognition or knowledge; that is to say, some kind of appreciation of 
the question must be present, even when it is posed by others or directly imposed 
upon one from outside. In general, then, the quality of decision making may be 
presumed to vary, first and most directly, with the guality of the information 
concerning the various alternatives available to the decision maker. 

Another special problem relating to cognition as a determinant of decisions is 
posed by the frequent need for the decision maker to evaluate his own capabilities. 
Such considerations are important in a substantial number of personal decisions. 
An accurate assessment of oneself is of course often difficult to achieve, and failure 
to do so may be presumed to underlie many poorly made decisions. Actively 
soliciting objective assessment, with regard to the specifics of a particular situation, 
is one relatively simple way of circumventing this roadblock, but it does require the 
proper attitude on the part of the individual concerned. He must not be so over- 
confident as to disregard the more objective views of others; at the same time he 
must not be so lacking in confidence as to seek too many such views or depend too 
heavily upon them. 

Morrves, The second class of determinants is the motives of the decision maker. 
How the various alternatives that he sees as open to him in the situation relate to 
his own motivation will be a most potent, and sometimes clearly the most potent, 
factor in his decision making. Anticipated consequences (which are a subvariety of 
cognition) are usually assessed in relation to the relevant motivational conditions. 
The complexity of motivation is treated at length in a later place (Chapter 14) but 
here one fundamental complication should be mentioned. This is the fact that much 
of one’s motivation is unconscious. The consequence of this most important fact is 
that interpretation of the true bases of decisions is often extremely difficult, 
especially for the decision maker himself. It is also difficult for an objective 
observer to determine where lack of awareness of motives leaves off and deliberate 
deception begins. 


Part of the person’s cognitive structure, and as 
more affectively tinged attitude is built. 


Postdecision Processes 
When a person has to choose among equall 
among the numerous makes and models of new cars 


y attractive alternatives, such as from 
available, choosing one of the 
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STYLE OF THINKING 


The eight questions on p. 195 were among those 
most consistently answered in an opposite manner by 
a group of forty-two socially independent subjects and 
a group of forty-two socially dependent subjects. (The 
independent subjects were identified as such by virtue 
of their earlier refusal to change judgments under 
social pressure, in an experiment of the type described 
in Chapter 17, p. 538, whereas the dependent subjects 
had consistently allowed their answers to be socially 
influenced.) 

The answers given by the socially independent 
group are shown below. Although this small sample of 
questions should in no way be regarded as an ade- 
quate test, comparing your own answers with the ones 
provided can give you a rough idea of the extent to 
which you tend to correspond to the socially independ- 
ent or the socially dependent group. 


The results described above were reported by 
Barron (1958). They were obtained in the course of his 
attempt to demonstrate that creativity is associated 
with independence of judgment. Barron interpreted 
these results as suggesting that socially independent 
subjects were more open to innovation, less demand- 
ing of symmetry, and more accepting of apparent im- 
perfections. He also found them to score high on tests 


directly designed to measure originality. b 


ATTITUDES, BELIEFS, OPINIONS 


We have already had occasion in this cha 
major determinant in decision making. 
along with two closely relat 


198 


Because these are topics that 


pter to use the concept of attitude as a 
Now we consider attitudes more generally, 
ed concepts, beliefs and opinions. 


are customarily treated under social psychology; 


a S 


some explanation of their inclusion at this point is required. Consider attitudes. 
There are three critical questions relating to attitudes: 


1. How are they formed? 
2. How are they changed? 
3. How do they function to influence behavior? 


It is of course the third issue that we have already met and that we are now 
concerned with primarily. The first two issues belong more properly in the 
province of social psychology, because it is almost entirely via social influences that 
attitudes are formed and changed. These two questions are considered in detail in 
Chapter 17. Not all attitudes relate to social variables, however, and all attitudes, 
social and nonsocial, play crucial roles in our thinking; hence we will take up here 
those functional aspects of attitude that are relevant to thought. 

Attitudes, beliefs, and opinions all involve some aspect of an individual's 
cognitive organization of his world. They vary mainly along two dimensions, the 
degree to which they are explicitly expressed and the amount of affective tone they 
contain. Underlying attitudes themselves are usually expressed only indirectly (as 
by statements of belief, or in motivated behaviors); they are necessarily inferred 
from observations of behavior. Although a great variety of definitions of attitudes 
can be found in the psychological literature, the most frequently occurring features 
are the positive or negative (affective) tone and the postural characteristic; that is, 
an attitude always predisposes its holder toward one posture or the other. As the 
often hidden but nonetheless fundamental source of so much of our behavior, 
especially our social behavior, attitudes have been accorded a great deal of attention 
by psychologists. J 

Like attitudes, beliefs tend to be indirectly expressed in behavior, usually in 
verbal behavior. They may be more specifically directed toward particular prob- 
lems, Thus one may have a negative attitude toward members of some particular 
group, such as an ethnic class (say, blacks or Jews) or an occupational or economic 
Category (say, professors or wealthy persons) that is expressed in a number of 
beliefs (say, that blacks are intellectually inferior or Jews are sharp businessmen, to 
take two common examples). Beliefs are more often neutral in affective tone than 
attitudes, even though they involve acceptance of a proposition. When they do have 
heavy affective loading, it can usually be attributed to some more fundamental and 
longlasting attitude. na P 

Opinions are verbally expressed beliefs or attitudes. Opinions are by definition 
explicit. They are more likely than beliefs to have a strong affective tone, perhaps 
Partly because when one expresses an idea he tends to vest in it a personal (ego) 
factor, Adoption of some position on a given issue normally leads to an opinion. 
Generation of at least a minimal amount of affect seems to ats ens 
Concomitant of opinion making. Most of us have experienced the kind of s aH 
involving, say, political issues) in which the emotional level of etre nae! a 
the strength of their attachment to their own opinions, seems to rise mor Sr 

opinions are expressed and, especially, defended from attack. i py 3 
Way of insuring that beliefs become more vigorously and emotionally cht 
their overt expression as opinions and then attack them, even implicitly. 
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Attitudes; Prejudices 

Attitudes with strong negative tones may become prejudices, especially when 
they are formed on the basis of relatively restricted information concerning the 
people, objects, or activities involved. A prejudice is, literally, a prejudgment. Like 
all attitudes it reflects a generalized posture or orientation, and it is very often 
sufficiently subtle to resist detection. 

Few of us are likely to deny that we have attitudes (any more than that we have 
correlated beliefs and opinions). But not many of us will admit to having prej- 
udices, The only important factor that would produce a substantial reduction in 
such attitudes being properly classified also as prejudices would be the development 
of the attitude on the basis of a sufficiently broad experiential basis to justify its 
existence on objective grounds. Thus the student who has suffered at the hands of 
four or five professors of some subject presumably has more objective grounds for 
expressing a negatively toned opinion of that subject than the student who has 
suffered through only one or maybe two such courses. When adverse opinions are 
advanced by the latter, he is therefore more likely to be accused of being prej- 
udiced. 

The point made in the last paragraph reflects an important recent development, 
namely, the growth in the United States particularly of a more negatively toned 
attitude toward being identified as prejudiced. The newly found (and hard-earned, 
legally and morally) respect for various minorities, chiefly black citizens, is mainly 
responsible for this change. 

‘ It is impossible for any of us to avoid developing both positively and negatively 
tinged attitudes toward the various groups and institutions that we encounter. 
However, allowing such attitudes to operate without checks is not inevitable. This 
is important because prejudices allowed free rein can have remarkably pervasive 
effects. Most of us who have lived in anything but the most monolithic society can 
recall incidents that illustrate how influential and pervasive a prejudice can be; a 
single stimulus signifying some socially stigmatized condition (e.g, blackness, 
Jewishness, womanhood) can under the appropriate circumstances cue a remark- 
ably wide assortment of behaviors. 
wee Z sensitive ethnic or similar nerve of an individual afflicted with a 

‘ong prejudice can thus effect an instantaneous change in his thinking mech- 
APAA as well as his perceptions and his behavior. It is for this reason that 
Faa n E e so important; a recognized prejudice is a better target 
PAETE ES one wish to apply them. (Discussion of ways in which 
Peude en rie 1s postponed until Chapter 17, because almost all strong 

Thus far i pat my Oriented, and the measures used are socially mediated.) 
Now i sche i pee ieee we have stressed their affective content. 

5 not all attitudes, or covert predispositions of a 
generalized sort, are emotionally toned. Affecti sepia 
one of curiosity, or sires y ectively neutral attitudes do occur (¢.8+ 
ieie spona PARA FARRS in these there is no necessarily strong 
are more likely to de l types of attitudes occur in which affective components 
y to develop (e.g., attitudes of defiance, or defensiveness, or quarrel- 
someness) but where the focus is on the parti e han 
the affect. These are all im x particular behavioral process rather t 
portant behavioral and experiential determinants and like 


other attitudes tend to have pervasive influences. But they are less likely to have as 
dramatic effects or be as resistant to change as those attitudes, such as strong 
prejudices, in which the affective component alone is involved. 


BELIEFS AND FACTS 


Like so many of the words in common use in psychological problems, the word 
belief has significant multiple dimensions. Basically, beliefs are those propositions 
about the world for which one has some degree of conviction. They are composed 
of the various concepts that have been acquired, and they organize the concepts in 
ways that seem to make sense out of the manifold complexities of experience. They 
are obviously highly correlated with one’s attitudes because they have come from 
the same background of experience. Beliefs and attitudes are mutually self- 
supportive and sometimes rather difficult to disentangle. ; 

How, then, do facts enter into this picture? Are not facts related to the way in 
which the world really exists, rather than to the way each of us from his own 
perspective develops his belief systems? h 

Ask someone what a “fact” is. You are likely to get an answer that says, in effect, 
either that facts are events or that they describe the way things really are. These are 
the two most common interpretations of the term fact. They sound alike but the 
similarity is deceptive. Anyone is free of course to use either of these, or any other 
interpretation, that he wishes, but this is really beside the point. The significant 
question is how this term, or any other term for that matter, is most often used and 


how it is mos i 
st usefully interpreted. n 
Look again at the two meanings just mentioned. What is the critical element of 


thefirst, which tends to equate facts with things and events? It is the emphasis upon 
a presumed real state of affairs. But how do we achieve an understanding of this 
real world? Unless we hold to some supernatural capacity we must depend upon 
our perceptual mechanisms. And that is exactly what the second meaning is trying 


to tell us, n sitions about the world upon which we can 
amely, that facts are propo ear iaa a 


agree. The connection between the two meanings is 1 mpirt 
referent. In the first meaning, however, such an empirical referent 1s only implied, 
Whereas in the second meaning not only is it explicated, but it 1s the very essence of 
factualness, False beliefs that are maintained in the face of contradictory evidence 
as judged by others are classified as delusions. . 

Consider what people really do when they “get down to the facts.” They try to 
find a common basis upon which to proceed. In other words, they look for proposi- 
tions on which they can agree. Such propositions of course are beliefs. They are 
Certainly not the things or events themselves (the absolute view of facts), but “ne 
aa the way in which people perceive and interpret those things and events (the 
relative view of facts). z 

Consider some es of facts. Is it a fact that the earth is flat or that the sun 
revolves around the earth? Few people today, in our society at least, would care to 
affirm either of these statements about the earth. Why not? It is not because very 
many can themselves directly perceive the roundness of the earth or the revolution 
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of the earth around the sun. Rather, each of us is able to perceive a number of 
partial implications of each of these propositions that fit together in a consistent 
pattern. More important, however, we accept authority on such questions. In other 
words, facts are in the long run primarily a matter of the kind of belief that each of 
us more or less implicitly invests in propositions about the world. 

Now think back a few centuries. Was it ever a fact that the earth was flat or that 
the sun revolved around the earth? The answer is no if, by today’s standards, we 
accept the view that facts are things and events and their relationships. It is yes of 
course if we accept the view held here that facts are rather the limited and 
changeable verbal statements that man makes about such matters. That is to say, a 
fact as we think the term is most usefully identified is always relative to a particular 
time and place and population of people. So the propositions cited were facts for 
most people at some time and place in the past but are not facts for many people 
today. Who can say that a similar fate will not befall many of today’s “facts” in the 
future? Indeed, the advance of science makes such a fate inevitable for most of 
today’s facts. But there is no way to tell in advance which of today’s facts will be 
tomorrow’s superstitions. If we were really concerned with maintaining as beyond 
question the factualness of our beliefs, we would hardly want to develop science as 
a very vigorous intellectual enterprise, because plowing under old facts and 
developing new facts is exactly what scientists must do if they are to make effective 
progress. 

The discussion thus far has focused on verbal propositions that are, in principle, 
more or less directly testable empirically. We have concluded that these facts 
contain a high component of belief. It should hardly surprise us therefore that as 
we turn toa consideration of facts that have higher proportions of opinion in them, 
pee oea less empirically testable, we should find increasingly higher degrees 
; iet component accompanied by correspondingly greater emotional 
involvement, Good examples can be found in practically any political or religious 
n DELENE E ae han should be labeled as fact, and it is 
he denion ae na fe š can wn in view of the continuous nature of 

greement about meanings of concepts and proposi- 


tions beco: i : : y ig: propo 
jai mes increasingly crucial as their amenability to external verification 


OPINIONS AND STEREOTYPES 


If attitudes are usually inferred from behavior iefs e sometimes inferr 
and beliefs arı À 
this covert-overt continuum. T hey are by definiti 


te soe ek share all the characteristics of beliefs and so are subject to 
pee unction relationships. Moreover, as indicated earlier, they tend to 
n = more affective tone (positive Or negative feeling), perhaps because of the 
yey : beset that is necessarily generated when one’s name is attached, even 
implicitly, to an idea. Opinions are thus indexes of a Predisposition to behave 1n 


arelatively consistent way. They are also indexes of the acceptance or rejection of 
propositions (i.e., beliefs). Of course they are not always a valid index; in some 
cases people behave quite differently from their expressed opinions. 

Opinions even more than unexpressed beliefs seem to be influenced by some 
additional kinds of thinking mechanisms. Formation of opinions in people is 
remarkably influenced by certain special forms of categorizing. The term stereotype 
is one prominent example. We are stereotyping when we select a relatively small 
number of characteristics of some category of people or things and use these 
characteristics as representative of the category, and then usually proceed to 
provide a verbal tag or label to them. For example, viewing Southerners as bigots, 
farmers as uneducated, women as nonrational, men as sexist, long-haired youths 
as “hippies,” or police officers as despots are common stereotypes, obviously 
closely related to the prejudices mentioned above. As a matter of fact, stereotypes 
can be readily considered as forms of prejudice, should we care to extend the 
meaning of that term, because they involve prejudgment. They are discussed here, 
in relationship to opinions, because they do seem to be especially closely related 
to the way in which opinions operate, as can be seen in the examples provided. 

Stereotypes have the apparent advantage of all categorizing in that they simplify 
things. Certainly we all need simplifying devices; they facilitate perception and 
thought. But each such device must be evaluated on its merits, in regard to its other 
features; in this respect stereotypes are quite clearly real and lasting hazards to 
effective thought processes, and behaviors. Most of the hazard can be summarized 
in the statement that stereotypes exaggerate. They do so both with regard to errors 
of omission and commission: On the one hand, they ignore many significant 
attributes of the subjects while focusing on the alleged crucial features. On the 
other hand, they ignore exceptions to the stereotyped perspective, and these can of 
course be not only frequent but also to others without the stereotyping tendency, 
quite obvious. In spite of these shortcomings, stereotypes persist because they are 
fed by more basic beliefs and attitudes and in turn feed these systems. 

A more extended treatment of techniques by which stereotyped thinking, along 
With its underlying attitudes, can be changed must await our later discussion 
(Chapter 17). But we can look briefly at one interesting aspect of stereotypes. All of 
Us tend to stereotype objects that are unfamiliar. The common American opinion 
that, “All Chinese look alike,” is a direct reflection of this; so do all Indians 
(American or Asiatic), all blacks, or all whites—if one is seeing them for the first 
time. Under such conditions we all tend to see only the most prominent of 
features—the skin color, in this example—and ignore other perhaps oS aiare eal 
tant features, But this kind of perceptual selectivity need not be carried a. 
later phases of greater familiarity. Nevertheless meny 1 pae poean 


istics, these restricted features. This 
ics, and to identify all members of e a hd tudes that serve to inhibit 


i tegorizing is 

persistence of naive perceptual ca 
afforded by the frequently cited comment of a prominent politician that once e 
€ seen one Redwood tree, you have seen them all. Of course in a way you ve 
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if you are only concerned about the grossest features of the trees, such as their size 
and height. But if you are at all sensitive to slightly more complex matters, such as 
the variety of growth patterns exhibited in different settings (with or without direct 
monetary value), then you may want to take a few more looks. As a matter of fact, 
you may want to make the Redwood the target of a lifetime of study; there is no 
object so simple that it cannot be infinitely analyzed, scientifically or otherwise. 

One last point can be made in regard to this kind of perceptual categorizing, and 
corresponding oversimplification of intellectual processes. This concerns the role of 
the “image” (not the perceptual image we have already met, of the Titchenerian 
variety). An “image” is said to be projected by, say, a politician or statesman, or 
perhaps even the name of an automobile. Advertisers and public relations experts 
spend much time and even do some empirical research trying to improve such 
“images” in order better to “sell” their products. The “charisma” of the politician 
and the “sexiness” of the car name (related to virility) usually are examples of their 
objectives. 

Efforts such as these are clearly designed to tune into existing stereotypes. The 
hair style of the politician, for example, will be examined closely to keep it in tune 
with whatever current styles exist. The choice of a new name for an automobile will 
be researched, with respect to which names most effectively suggest a male phallic 
symbol. The recipients of all this careful work are assumed to perceive selectively, 
by such stereotypes, and then form their opinions, in voting or buying, accordingly. 
Unfortunately, there does seem to be sufficient empirical basis for these expecta- 
tions; such efforts seem to pay off handsomely in both votes and dollars. Whether 
the payoffs would significantly decline with increased sophistication of the public, 
and the presumed reduction of stereotyped perceiving and thinking, is a moot point 
on which there does not seem to be any directly relevant empirical evidence. 

The illustrations cited are relatively subtle in their operation. Much more blatant 
appeals to stereotypelike behavioral processes can be evoked by means of simple 
symbols like flags or religious objects. The amount of emotion aroused by such 
symbols is indeed remarkable, indicating the great depth of the belief systems that 
pte oa in this way. “Waving the flag” is a pretty sure way of eliciting more or 
: To patriotic responses in many appropriately conditioned people. We 

ave thus gone full circle, from consideration of the nature of symbols through 
various complicated thinking processes and now back to a reconsideration of 
relatively simple symbols as elicitors of some of those processes. One might of 
course question whether this kind of response (e.g., removing one’s hat and 
standing as the flag passes by) is properly classifiable as thinking, in the light of its 
relatively automatic, and often autonomic, character, But regardless of how it i$ 
classified, this kind of function is clearly continuous with other behaviors in which 
some thinking is more readily evidenced. 

Aided by sudden squalls in the often quite variable winds of public opinion, 
symbols with little initial affective tone can sometimes very quickly develop into 
nen words” with real clout. For example, in the furor over the ending of the long 

letnam war by the United States, the word amnes lati ents 

of the war who had evaded the draft by leaving oo a = aaan 
: : uuntry) rapidly a 

strong emotional tinges. Another recent example, with two eet Sredin 


E Tus 


opposed factions, is the abortion issue. Although the development of abortion 
‘into the same kind of scare word was not quite so abrupt, emotionality increased 
as legislative campaigns heated up. These illustrations from recent events in the 
United States provide a clear picture of the way in which emotionally tinged issues 
transfer their emotional meanings to initially relatively neutral verbal symbols, 
showing the reciprocal influence of thinking and perception on each other. 


CONTRADICTORY ATTITUDES AND BELIEFS 


There are a number of different kinds of reactions made to contradictory 
attitudes and beliefs when these occur within an individual. These range from those 
of the scientist, who is trained to be tolerant of ambiguity and contradictions even 
while he seeks to reduce them, to those of the paranoiac, who apparently resolves 


the conflict by fixating certain of his own interpretations (called delusions by 


others) and blocking out all opposing views. With this breadth of behaviors there is 
almost certainly a large number of different kinds of mediating mechanisms. 
Unfortunately, we are not yet in a position to make definitive identification of many 
of these, let alone relate them to their own determining variables. We must 
therefore be content with tentative and preliminary descriptive statements. Here we 
look at a number of what appear to be modal types of reactions to contradictions 
among attitudinal and belief systems, pointing out the more salient characteristics 
of each and such implications as are indicated. 


Contradictory Attitudes h x 

Most authorities agree that when one has markedly different kinds ormar 

with a particular attitudinal object, he tends to develop either an “averaged 
attitude or a compromised attitude that varies with the occasion. In other words, 
the affective value, positive or negative, that a group of people or an institution or 
a activity has for an individual may be regarded as essentially the algebraic sum of 
all his relevant aff ective experiences. Some interesting interactions occur. Consider 
girl who thoroughly dislikes some game, say football. Now assume we n 

acquires a new boyfriend (or, worse still, a new husband) who is extremely ‘ond o! 
. The chances are that her attitude toward the game will change for the 
s even though her positive regard for the boyfriend may be correspondingly 


Although it may well be true that this kind of averaging-out process does 
y occur to produce a reasonably persistent overall attitudinal value, = 
ess seem to be persistent occurrences of more particular positive “an 
Negative reactions. Thus the typical child will have strong positive affectio > 
with both parents and siblings but at the same time will parte 
ion equally strong negative reactions (after, say; punishment P a j 
here is also clear evidence of such love-hate combinations in many à iw relatio 3 
such as between husbands and wives. In some such instances the negativ 
factor can of course be stron d more pervasive than the positive, producing an 
ive 4 i, ae ly the opposite is true. 
Negative attitude, although more often fortunately 
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Considering the complexity of human interactions, it does seem that there is 
room for comparably complex behavioral mechanisms. Hence the acceptance of 
both specific negative and positive components and an averaging-out process in 
attitudes is theoretically defensible as well as empirically indicated. 

Loaic-TiGHt COMPARTMENTS. When the factor of belief systems is added to the 
contradictory attitudes, a more complex situation develops. It is not possible 
simply to average beliefs in the way that attitudes can be averaged. Also, reconcil- 
ing beliefs not only is hard work but often has unpleasant consequences. For 
example, having to make difficult decisions is usually decidedly unpleasant. A 
solution that is commonly resorted to in such conflict situations is simply to ignore 
the contradiction: the two (or more) contradictory belief systems are thus all 
maintained, just as though they were not logically inconsistent. Such logic-tight 
compartmentalizing of thinking processes is especially likely to occur when the 
belief systems are invested with strong affective components (that is, they consist of 
powerful attitudes). 

Examples of this illogical but adjustive mechanism are easy to find, once one is 
alerted to it. Thus the businessman whose practices may be dishonest on weekdays 
may have little trouble professing Christian doctrine on Sundays; the gangster 
whose mere suggestion condemns men to death may show tenderness and compas- 
sion to his family; and the scientist who insists upon the strictest of logical 
reasoning in his laboratory may reveal no respect for what others see as logical 
analysis in his personal interactions. All these illustrations depend upon the failure 
of the persons involved to apply the same rules of thinking to the different aspects 
of their lives. They can thus, in a sense, both have their cake and eat it too. Calling 
attention to the apparent logical contradictions is not likely to do more than force 
the individuals into one or more of the more common defense mechanisms that are 
discussed in Chapter 16, such as rationalization. 

The prime example of logic-tight compartmentalizing may be seen in the 
tendency that each of us exhibits to some degree to have a double standard of 
morality and general behavioral evaluation. The code we apparently use for 
evaluating our own conduct is typically (but not always) milder than the one we use 
for evaluating the conduct of others. 

Failures to relate factual information in a reasonable manner, perhaps produced 
by mechanisms similar to those operating in logic-tight compartmentalizing on a 
more chronic basis, are rather common. The strength of habitual arrangements is 
ka so strong that changes in such routines necessitate special attention. The 
ace we all on one occasion or another fail to put 2 and 2 together, 

or even try, suggests some fundamental continuity with logic-tight 
compartmentalizing as a “normal” human thinking process. 

DELUSIONS. The development of delusional systems (beliefs that are inconsistent 
with those of the majority of the people in one’s society) is another way in which 
contradictions between one’s attitudinal and belief systems are apparently resolved. 
Unfortunately, very little is known about the causal conditions. The paranoiac is 
pleia = is normal except for the irrational delusional system he has 

- Characteristically, his delusions are of one or two main types: delusions 


of grandeur, in which he claims to be a famous person, or delusions of persecution, 
in which he sees himself persecuted and threatened. 

Delusional systems of this sort tend to be intricately elaborated, woven into most 
of the major threads of the individual’s life. When such a system becomes suffi- 
ciently prominent, an individual is likely to be classified as “mentally ill” and may 
be legally committed to an institution. If his behavior in reference to his delusional 
system becomes dangerous to others, he is then labeled as a paranoiac. No one has 
ever devised any kind of effective treatment for a paranoiac. The most commonly 
used therapeutic effort, direct argumentation, is least likely to succeed. By the time 
the person is identified as paranoid he has lived with his delusional system so long 
that it is too much a part of him to be dislodged by logic; in a very real sense, it 
is nonnegotiable. Direct argumentation might have some chance of success, 
although probably a rather slight one, if it could be used early in the development 
of the delusion. This is rarely possible, however, because the serious nature of the 
thinking ailment is seldom noticed at this time, especially because the person shows 
no other symptoms of psychosis. Moreover, mild delusions of all sorts are quite 
common in all people and as a result go virtually unnoticed. By the time his 
associates realize that there is more to this particular delusion than there should be 
and call it to the attention of professionals, it is generally too late to do much about 
it. The prognosis (anticipated future course) of this condition is of course very 
Poor. 

Ideally, therapy would involve whatever emotional problems presumably under- 
lay the delusional system. But these are hard to uncover, particularly after the 
length of time that the delusion has had to grow and mature. Most experts do 
believe that there are crucial unresolved emotional problems that have been 
responsible for the paranoiac’s taking this particular way out of his conflict 
situation, They also believe that the particular details of the irrational belief 
ystems are of symptomatic and more or less accidental rather than truly causal 
significance, But all of us have unresolved emotional problems of one kind or 
ree just as we tend also to have at least minor instances of irrationality in our 
thinking, rae 

Figure 7-5 shows a hypothetical frequency distribution of delusions in terms of 
their intensity. In the absence of real data no values are filled in; the figure is 


intended to be suggestive only. 


AS already suggested, it is generally believed that a substantial aor. 
otherwise “normal” people in our society have delusional systems as w they not 
Ped as many of those who are institutionalized as p ata iad Beadle tek 
also institutionalized? For one thing, they have probably ate delusions 

UsIONS so as not to allow them to dominate their lives. =— 
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7-5 Hypothetical distribution of 
people according to the depth of 
their delusions. Most people have 
very mild delusions, with decreasing 
proportions having increasingly 
severe delusions. 


208 


CONSCIOUS EXPERIENCE AND 
BEHAVIOR 


may not be in any apparent way dangerous to others; many apparently harmless 
individuals are merely considered to be “eccentric,” even though the logical content 
of their pet ideas may be quite at variance with public belief systems. But most 
important of all, the chances of any individual remaining at large in society in spite 
of extreme, well-developed delusions vary directly with his social and economic 
position in that society. Delusions that would quickly result in legal commitment if 
occurring in a person of low economic and social standing are often tolerated 
without much ado in persons of high standing. I can well recall an internationally 
well-known professor (from a sister field, not psychology) who had a number of 
fairly well-developed delusional systems, including strong delusions of persecution 
related to the administrator of his department. Among his minor aberrations was 
the peculiar notion that unless a student could demonstrate greater knowledge than 
his own, that student should not be given a top grade; as a consequence, for some 
reason, he had trouble filling his courses, and they were especially shunned by 
graduate students concerned about their transcripts. Behaviors that are simply not 
accepted from lesser persons may be condoned, and covered up when ‘noticed, in 
persons with sufficient social status. 

; The power over both thinking and behavior that can be gained by basically 
irrational intellectual procedures is attested in many diverse ways. Witness the 
popularity, for example, of astrology. The popularity of astrology as a kind of 
“parlor game,” like the ouija board, may well be matched by the degree to which 
many quite normal and reasonable people actually believe its propositions, in spite 
of the complete lack of any formal scientific support. Another example is provided 
by the powerful hold that various superstitions acquire over many people; devious 
justifications of their behavior are often provided by superstitious persons, to 
complement the superstitious behavior itself. In the light of these commonplace 
concessions to irrationality it is not hard to understand how delusions can develop, 
presumably in some similar fashion, and insidiously move the individual across the 
thin and variable line that Separates normality from abnormality. 


Cognitive Dissonance 
y = does the normal person handle newly developed contradictions among his 
e A Kdy es This problem has received considerable experimental attention, 
P p e field of social psychology, and some answers are available, It is possible 
ey can be of help in suggesting the differentiation between maintenance of 
normality and development of severe and irrational delusions, 
the existence of logically contradictory 
called cognitive dissonance. 


expected. What are the chances that the item will be used anyway? It is generally 

. reason for this difference is, according t0 
that there will be a greater contradiction in not using 
e will be in not using an inexpensive one. In other 
g that was costly, in money or otherwise, produces 


an expensive item than ther 
words, not to use somethin 


dissonance; and people seem to feel more obligation to use such items than they 
would if the items were easy to come by. 

The condition of dissonance is held to be unpleasant, so that the individual is 
motivated to reduce it. The normal reaction to cognitive dissonance is to change 
one or the others of the beliefs so that they are more nearly consonant with each 
other. Several examples will help to clarify the rationale behind the theoretical 
interpretation. 

DISSONANCE FROM EFFORT. High school girls volunteered for an experiment 
allegedly on study techniques. They were signed up for a two-hour session but 
were told that only half of them would actually be used for the second hour. During 
the first hour one group was instructed to memorize a great deal of specific 
information for possible use if they were selected to take the intelligence test; the 
other group was simply instructed to look over this material briefly. The independ- 
ent variable was thus a substantial difference in the amount of effort expended 
during the first hour. At the end of this time all subjects were asked several 
questions and then dismissed without any further test actually being administered. 

The dependent variable was the response to this question: “Do you believe that 
you are one of the people that have been selected to take the test?” Remember, all 
the girls had been told earlier that only half of them would be kept for the second 
hour of testing, so that the chances of any one being selected would presumably be 
50 per cent. However, 92 per cent of the group that had done the hard preparation 
answered this question affirmatively, as compared with 60 per cent of the low-effort 
group. This result was predicted on the basis of cognitive dissonance theory, on the 
assumption that the girls who had expended more effort would feel less dissonance 
ifthey felt they were going to have an opportunity to use what they had worked so 
hard to learn. 

How often in nonexperimental circumstances are we similarly motivated to use 
what we have prepared and disappointed not to be able to do so, even when release 
from such an obligation is otherwise satisfying? Situations that come readily to 
mind range from a student's discomfiture at not having to take an expected test, 
‘specially of course if he has prepared well for it, to what some critics feel is too 
Often the military’s apparent dissatisfaction at not being able to try out in actual 
Warfare the powerful devices it has prepared. i 

DISSONANCE FROM DISCREPANT ACTIONS. Another experiment of a somewhat 
different design involved asking male undergraduate students to rouo ior Ko 
further experiment after they had already endured some severe electric shock in the 
course of earlier verbal learning trials. They were told that the same shock raea 

Used. The independent variable was manipulated in relation to the purpose o 
the further ex periment. Half of the subjects were given a very elaborate oo. 
for it, emphasizing its importance in the space program as well as alas 
‘“lentific significance, whereas the other half were given no explanation. Subj ns 
"ho volunteered to remain for the additional trials behaved in ae 
Predictions from dissonance theory. Those who had been given adequate j in fi 2 
tion for Staying, and so would presumably have low dissonance, reported pain ere 
the shocks and showed the same interference in learning as control subjects given 
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the same shock treatment in the absence of any explanation or opportunity to 
volunteer. Subjects who volunteered without the justification provided, and who 
therefore presumably would show high disonance because they had done so, not 
only reported less pain from the shocks but also learned the new list without 
showing the interference. As a matter of fact, they performed at the same level as 
control subjects who were given this last trial with markedly reduced shock 
intensity. These last results were interpreted as demonstrating attempts to reduce 
the much greater dissonance assumed to have been developed in these subjects 
when they volunteered to take further shocks, presumably on the basis of some 
kind of social motivation, such as a disinclination to displease the experimenter. 

DISSONANCE AND “FREEDOM.” It is only when the person feels that he is free to 
act or not to act that discrepant actions lead to cognitive dissonance and the 
resultant restructuring of attitudes. If a person’s volition is reduced by external 
pressures and justifications such as the “scientific importance” of acting, high 
monetary incentives, or merely being told that one “must” act, then little dis- 
sonance is experienced. One implication of this volition effect is that people come 
to evaluate their actions positively when they engage in them for small incentives 
or justifications, that is, when they engage in acts because they feel free to do so. 

For example, if one wants his child to like spinach after he eats it, then he should 
be offered the minimal incentive necessary to get him to try it. Threatening strong 
punishment or offering $5 for eating his spinach will both produce eating, but 
neither is likely to produce a liking for spinach. On the other hand, if one offers 
only a penny, then eating is more likely to result in liking. This result may seem 
inconsistent with what many people commonly believe to be the effect of incen- 
tives; we usually feel better about our actions when we receive large rewards than 
when we receive small rewards. 

This inconsistency between these two incentive effects can be resolved by noting 
when the incentive or reward is offered, If it is offered prior to the act or decision, 
then high rewards or justifications decrease the amount of volition and little 
cognitive restructuring occurs. The person can rationalize his behavior by saying 
that he did it for the money or because he felt otherwise obligated to do so. If the 
incentive comes after the act or decision, then it becomes a reward for havin g acted 
pe be degree of positiveness toward the act is directly related to the amount of 

DISSONANCE AND VOLITION. Cognitive dissonance has also been studied in a 
prea: of other (nonexperimental) settings. Cigarette-smoking students, for 
parme T been shown to be less accepting than nonsmokers of reports 

ing tie relationship of cigarette smoking to lung cancer. Moreover, the 
percentage of subjects questioned who expressed the opinion that the linkage of 
i mio smoking and lung cancer was adequately proved was inversely related to 

e amount of smoking reported. Although these results are consistent with both 
common sense and cognitive dissonance theory, they have been criticized on the 
grounds that the initial decision to smoke or not may have been based to some 
paced aie the cigarette-cancer relationship; if so, the results are to that 

The fact that this last illustration, although of interest and relevance to most 


people, can also be so readily faulted suggests the superiority of the experimental 
method when matters of theoretical interpretation are concerned. Before leaving 
the description of this generally interesting area of research, however, one distinctly 
nonexperimental but especially interesting report can be mentioned, 

DISSONANCE AND PROPHECY. A naturally occurring instance of cognitive re- 
adjustment to dissonance that has been closely observed was the prediction of the 
end of the world by a small religious group. Needless to say, the prediction in this 
particular instance was not fulfilled; it may therefore be assumed that cognitive 
dissonance developed. This dissonance was apparently resolved by the report of a 
new extraterrestrial message explaining that the doom had been postponed because 
of the faith demonstrated by the group. Although this dissonance-reducing step 
may seem a bit extreme to nonbelievers, it is basically similar to the kind of 
“explanations” that are regularly provided under more mundane circumstances and 
that may be assumed to have important functions in cognitive readjustment to 
traumatic events. 

IMPLICATIONS OF RESEARCH. We may now return to the question with which our 
discussion of cognitive dissonance started, namely, the implications these results 
have for the more general question of what determines the nature of one’s reactions 
to various kinds of contradictory information and belief systems. We have seen that 
one solution is simply to retain all of them, keeping them, however, in quite 
carefully segregated (“logic-tight”) compartments and generally behaving as 
though there was really no contradiction at all. A great many well-adjusted persons 
seem to behave in this way; perhaps all of us do to some degree. The cognitive 
dissonance research has demonstrated over quite a wide variety of experimental 
Settings that there is a very pervasive tendency to reduce the unpleasant feeling that 
seems to be produced by the recognition of inconsistency or contradiction between 

liefs and behaviors, 


NEUROPHYSIOLOGICAL BASIS OF THINKING 


Having now surveyed a very wide variety of thinking Processes, we may 
Conclude this chapter by rn! brief look at the problem of the bodily basis hey 
thought. Historically, within psychology, there have been two general theoreti 
explanations of thought processes. One position has assumed that thinking is in 
“sence a central (brain) phenomenon; this is probably close to the retin 
Sreet view. The other kind of interpretation has emphasized peripheral (m es 
"sponse) conditions as essential components of thinking; the significant role play 
by human language in thought has been a major stimulus to this position. 

PERIPHERAL vs, Centra Txeortes. The early behaviorist John oe 
(Chapter 3) was perhaps the most influential exponent of a a ne meal 
thinking. Watson held that thinking is condensed, silent speech. He poin =r ` 
fic that all normal children do much of their “thinking” aloud during ‘ee 
childhood period and that only under strong social pressure in our SOC Ot in 
‘endency progressively diminished (although we can find occasional = 
Adults of such “thinking out loud”), Watson concluded that language processes 
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thus gradually made covert, or implicit, but that they remain the basis of thought, 
along with associated motor behavior, both covert and overt. 

Although some crude attempts were made under the Watsonian behavioristic 
influence to test the motor theory of thought, as by measuring the presumably 
crucial responses during thought, the equipment then available was simply not 
sufficiently precise to permit an adequate test. Nonetheless, Watson’s position was 
not simply one undertaken for polemic reasons. He developed a thoughtful 
generalized account as to how unverbalized thinking could be mediated by visceral 
reactions, which are poorly connected to laryngeal responses. In his later inter- 
pretation, he concluded that we think with our whole bodies. The resulting quip 
that Watson “made up his larynx that he had no mind” is amusing even though 
somewhat unfair. 

As electronic measuring devices became increasingly sophisticated, experimental 

tests were conducted with results surprisingly supportive of the general periphera- 
listic position. Thus subjects instructed to “think of” specific actions, such as 
tossing a football, are found to have corresponding bursts of implicit activity 
(“action currents”) in the appropriate muscles, More impressive is the later finding 
that deaf mutes, whose laryngeal musculature is presumably quiescent in thinking, 
show the predicted implicit responding in their fingers (used in sign language) 
when they are instructed to think. In all these cases there is a close correspondence 
between the frequency of action currents as well as the amount with the presumed 
thought processes; that is to say, if a subject is instructed to imagine that he is 
pumping water or hammering nails, the corresponding covert musculature activity 
will occur in the appropriate member (i.e., right of left arm, according to the 
individual’s normal preference) and with a frequency that matches the number of 
Overt responses suggested. 
_ The net result of this kind of research is generally assumed to be that there is 
indeed a very close association between thought processes and peripheral muscular 
activity. However, the fundamental question of the presumed causal relationship 
—that is, whether peripheral activity of this kind is essential to thinking—is left 
unanswered by these data. 

A negative answer to this question, and support for the central theory of 
ae is provided by two more recent experiments in which total paralysis of 

e body has been achieved by injection of the drug curare. In the first such 
pe aR, an anesthesiologist was the subject. During the 10 minutes of his 
Fi a he remained fully alert and was later able to report accurately 
Koden ai et dae ta subject in the second experiment was 4 
BET E, use of his strong interest in the problem. He was also 

, Paralyzed, In two separate sessions, and was given a series of simple 
eee problems to solve, in order to assess the efficacy of more complex 
prg oe = ere p> the earlier study. In each session this subject was 
period of total paralysis, th cha Problems presented to him during his 
eat upoe at mae a TT that thinking of this nature is not depend- 
The subject’s reports in each of these unusual experiments are of considerable 


interest. Thus, the subject given the reasoning problems reported in part as follows: 


My perception of the things going on around me was fuzzy. I seemed to be drifting. I was 
still this way when the first problem was given to me. When I was working on this problem 
I seemed to get a better grip on what was going on around me... . 

By the third problem, I had even less trouble solving it. . . . Now, I had plenty of time and 
concerned myself with trying to move, which I couldn’t, and listening to what was going on 
in the room around me. ... I felt that I could think, solve problems, do any mental 
operations just as quickly, efficiently, as when I am in a normal state [Leuba, Birch, and 
Appleton, 1968, p. 853). 


BRAIN MECHANISMS IN THINKING. Neurophysiologists have to date been unable 
to offer very much in the way of verifiable theories as to the mechanisms that are 
involved in the central brain functions assumed to mediate thinking. Beyond 
certain gross measures, such as “brain waves,” there has been little achieved in the 
way of measuring brain functions. The complexity and delicacy of these functions, 
as well as their relative inaccessibility to observation, have inhibited research on 
lower animals as well as human subjects. 

Itis generally agreed that the cerebral cortex is the major base for most if not all 
of the so-called higher mental functions. Within the cortex the association areas are 
believed to be primarily responsible for thought, but exactly how is not known. 
The various types of electrical activities cumulatively categorized as EEG (for 
electroencephalogram) have provided a disappointingly small amount of information 
concerning the more discrete underlying functions, Evoked potentials, so called 
because they are produced by specific sensory events in contrast to the spontaneous 
Potentials generated in the EEG, have proved to be of somewhat greater exper- 
imental utility; they offer the opportunity of more exact relating of experimental 
“wea but they still offer little in the way of direct value to interpretations of 
thinking. : 

DEVELOPMENTAL StupiEs. A more hopeful report than the preceding one can 
be given with regard to manipulations that seem to affect development and function 
of the brain. In one long-term research program, with rats exposed to environments 
of Varying degrees of complexity, it has been shown that both the maze of the 
cerebral cortex and certain biochemical functions in it can be markedly influenced. 
Rats maintained in the more restricted environments (such as the bare and isolated 
Cages customarily used) show less brain development than those given ‘toys a 
as wheels, platforms, boxes, ladders, and the like. Extrapolation of these results 
to the human case must of course be done with considerable caution but they 
do offer promise of some interesting ibilities. Tote 
Daars UNDERSTANDING. In pied rsa: this extended account of thinking A 
its various manifestations and roles it may be well to reaffirm a point that Herje e 
in Chapter 4 with regard to consciousness. The question, “What 38 8 pape ad 
be interesting and productive of at least much philosophic thought an discussion. 

i i the advance of understanding of 

OWever, it does not require an answer for a se, “Wat és life?” 
thinking, any more than the ing biological question, sobs 
needs to be answered before scientific advances are possible in biology. et 
of this sort can be expected to develop on the basis of the ee An 
understanding of the multiple processes and their complex interrelatio ops al 
Veremphasis on premature attempts to answer such global questions y 
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hinder the scientific progress that may ultimately make it possible to provide more 
adequate answers. 


General references on thinking of a scientific quality have been surprisingly scarce 
in psychology. Classic treatments covering a very broad spectrum of theoretical 
perspectives are available in Mandler and Mandler’s 1964 paperback Thinking: 
From Association to Gestalt and in Thinking: Studies of Covert Language Processes, 
edited by McGuigan (1966). Readings of a more distinctly experimental and 
contemporary sort are collected in another paperback volume edited by Duncan 
(1967). Bruner, Goodnow, and Austin’s A Study of Thinking (1956) was a land- 
mark in the recent surge of renewed interest in the topic. More recent textbook 
treatments are by Johnson (1972) and Bourne, Ekstrand, and Dominowski (1971). 


Language 

The case for the independent grammatical identity of black English in the 
United States is convincingly made in a book edited by Baratz and Shuy (1969). 
The pervasive role of cultural factors generally is reviewed by Cole and Bruner 
(1971). The paperback by Slobin (1971) offers a good introduction to recent work 
by linguists and psycholinguists. Whorf’s ideas are presented in his Language, 
Thought and Reality (1956). For more specific reports of some of the research 
described briefly in the text, see Lennenberg and Roberts (1956) for the experiment 
on Zunis, Carroll and Casagrande (1958) for work with the Hopis, and Brown and 
Lennenberg (1954) for the research on encoding of color names. 

A good example of how communication between scientists can also be thwarted 
by conceptual misunderstandings is seen in Chomsky’s 1959 review of B. F. 
Skinner’s Verbal Behavior (1957). Skinner has never replied, because in his opinion 
Chomsky did not understand the book. An enlightening paper detailing alleged 
misunderstandings by Chomsky is MacCorquodale’s “On Chomsky’s Review of 
Skinner’s ‘Verbal Behavior’” (1970). A recent clarification of the radical behaviorist 
Position can be found in Catania (1972). 


Semantic Differential 

The semantic differential is described by Osgood, Suci, and Tannenbaum (1957)- 
An interesting application of this technique to an unusual psychiatric phenomenon 
aoe noted. The case of multiple personality that was made into the popular 
eid i be ellie of Eve” yielded quite different semantic profiles for the 
ie gage ities. The contrast was especially striking between Eve White and 

e Black, the two most bipolar personalities, See Thigpen and Gleckley (1957) for 
a discussion of this case, which is also described in Supplement B-2. 


Animal Language 
Wh hee in of animal communication in the text follows that offered by 
ioe 1 edi P. 255 ff). The fascinating account of communication among bees is 
Provided in von Frisch’s 1950 book. The role of pheromones, or chemical signals, 


invertebrates is described by Gleason and Reynierse (1969). Nonverbal communi- 
cation is treated by Hinde (1972). Kellogg (1968) has reviewed the early attempts 
to teach chimpanzees to use language. 

Washoe was trained by Gardner and Gardner (1969, 1971) at the University of 
Nevada and was later moved to the University of Oklahoma. Fouts (1972) has 
described Washoe’s training as well as the subsequent training of the additional 
chimpanzees at Oklahoma (Fouts, 1973); his 1974 article, in which appears some of 
the incidental results mentioned in the text, is an especially comprehensive review 
of the relevant research on chimpanzee learning of language. Sarah was trained by 
Premack (1971; Premack and Premack, 1972) at the Santa Barbara campus of the 
University of California. Lana was trained by Rumbaugh, Gill and von Glaserfelds 
(1973) at the Yerkes Regional Primate Center in Atlanta. 

Inan interesting but quite different research project, Ferster and Hammer (1966) 
have taught chimpanzees complex numerical concepts using operant techniques. 
Their chimps learned to count and to respond to the number of objects in a pattern 
by “writing” the correct binary number. 


Do Animals Think? E 
The early research on delayed reaction testing was initiated by Walter Hunter; 


comparative results are reviewed by Munn (1950). 


Images ; 

The resurgence of research on imagery and related topics has been accompanied 
by the sudden appearance of a number of books (¢.g., Paivio, 1971). 

Early research on the neurophysiological correlates of imagery was conducted by 
Walter (1953) in Britain. Walter has found that people who use extensive visual 
imagery in their thinking exhibit a very low incidence of one particular type of 
EEG (the alpha waves). People that do not think with images have a high incidence 
of these waves, He intimates that personality conflicts between people may be 
partially due to differences in thinking style, i. visual image thinkers (low alpha) 
have a difficult time communicating with abstract thinkers (high alpha). 


Volition and Decisions 
If we knew more about the mechanisms of decision making we could make some 


enlightening statements about “will power” (volition). As it is, however, we can 
Probably do little better than the early behaviorist A. P. Weiss. He Loe 
8S one of determining the kind of behavior that is S saien ia site 
exercise of voliti r several equall 

€tcise of volition or will power. When there ee Aas felt that the basic head 


“deciding”) are likely to “spill over” into 
oe (which would see rere condition would then 


but the fundamental decision-making 
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A very comprehensive review of this problem is available in Kimble and Perl- 
muter’s 1970 paper. Plans and the Structure of Behavior by Miller, Galanter, and 
Pribram (1960) provided a provocative cognitive account of decision making that 
helped to fill the gap left in orthodox S-R type theory and prepare the way for 
the present-day emphasis on mental operations. 

Tversky and Kahneman (1974) report some interesting observations on how 
judgment varies under conditions of uncertainty; it is more research of this kind on 
biases affecting decision making that is needed. Decisions within the information- 
processing framework are intensively and insightfully considered by Broadbent in 
his Decision and Stress (1971). 


Attitudes, Beliefs, Opinions 

Attitudes, beliefs, and opinions are ordinarily placed under the heading of social 
psychology, partly because they typically involve social influences and perhaps 
partly because that is where they have been placed before. More detailed treatments 
of them and suggestions for further readings can therefore be found in any text 
on social psychology. Guthrie’s 1946 paper contains a useful discussion of the 
nature of “facts,” along the line adopted in the text. 

Mayr’s 1972 review of evolutionary theory should be consulted for its impres- 
Sive account of the way in which scientific beliefs inhibited the pre-[ arwinian 
acceptance of evolutionary hypothesis. The concept of image was introduc ed by the 
economist Kenneth Boulding (1956). 


Cognitive Dissonance 

Cognitive dissonance was first advanced by Festinger (1957). With regard to the 
specific experiments in the text: the “study techniques” experiment was by Yaryan 
and Festinger (1961), and the electric shock experiment was by Zimbardo et al. 
(1966). When Prophecy Fails, by Festinger et al. (1956), is the account of the 
religious group’s adjustment to the failure of their prediction that was observed 
at close hand by these social psychologists. 

Neurophysiological Basis of Thinking 
Jacobsson (1932) reported the early research relating thought processes and 
implicit musculature changes. His Progressive Relaxation (1938) remains a useful 
guide to practical steps toward relaxation and release from tension. The work on 
thinking in deaf mutes was reported by Max (1937). Shaw (1940) also reported that 
the amount of muscular tension varied with the magnitude and vividness of 
imagining specific performances, The two reports of thinking in fully curarized 
subjects were by Smith et al. (1947); the report for the problem-solving test was by 
Leuba, Birch, and Appleton (1968). An early report of the research on changes in 
rat brain structure and function was provided by Krech, Rosenzweig, and Bennett 
(1966). Recent research and theorizing on the Psychophysiology of thinking are 
treated in a recent book of readings edited by McGuigan and Schoonover (1973). 


The response of Commander 
Decatur to his dire predica- 
ment at the hands of the Tripoli 
pirates is not the subject of this 
chapter. Decatur’s reaction in 
this illustration is primarily a 
hormonal one. Our concern 
here is with the decision- 
making processes that led 
Mate Reuben James to inter- 
pose his head between the 
pirate’s blade and his fallen com- 
mander. Leaving aside ques- 
tions regarding James’s values 
and judgment, we now turn to a 
discussion of problem solving. 
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roblem solving represents the peak of human thinking. The one feature 
that all difficult and complex problems have in common is that they 
stimulate man to think, to manipulate symbols covertly. 

The range of problems that confront a complex organism such as 
man is enormous. Some problems are personal, involving one’s inter- 
personal relationships; others may be regarded as more strictly intel- 
lectual, with a minimum of personal reference. Some problems 
demand immediate, or nearly immediate, attention; others are long- 
range and chronic, eliciting only occasional effort distributed over a 
long period of time. 

The roadblocks in the path of effective problem solving are many 
and varied; prominent among them are insidious biases and assump- 
tions, as well as more outright emotional conditions. But man’s ability 
to think, mainly but not entirely in terms of his language mechanisms, 
gives him at least the potential ability to tackle problems of amazing 
difficulty and variety. 

In addition to the description and illustration of puzzles and labora- 
tory research on problems, including a discussion of obstacles in, 
theories of, and stages in problem solving, the chapter is concerned 
with creativity and reverie (daydreaming), which may be regarded as a 
kind of back-door entry to problem solving. The chapter then considers 
the difficulties that science generally and psychologists in particular 
have with parapsychological phenomena, which by definition are 
alleged to operate outside the realm of orthodox known psychological 
processes. Extrasensory perception (ESP) and the activities of 
mediums are among the parapsychological phenomena described. 
Parapsychological phenomena provide some of the more interesting 
problems faced by psychologists, albeit some of the more difficult to 
handle. The chapter is concluded with a discussion of the steps that 


can be taken in attempting to improve the clarity of thinking in problem 
solving generally. 


The first thing that strikes us when we contemplate problems and problem 
solving is the ubiquity of problems, Life for any organism can be viewed as 4 
succession of problems; the organism is almost constantly required to adjust and to 
readjust to changing conditions. How long any organism is able to remain rela- 
tively inactive, with no immediate problems to resolve, varies of course with his 
species. Some species, especially the “higher” or more complex ones, seem to be 
beset by more frequent and more serious problems than others, This varies also 
te Saoer bapa a good or bad fortune in life, The need to adjust 
not cease until death; it y adj 

Organism is a dead one. € oe a ——- g 

These comments should not be interpreted as meaning that all problems are 
aversive. On the contrary, most of the higher organisms appear to seck out 
Problems, at least when their basic needs are satisfied. A strong curiosity motive, 


for example, has been demonstrated in laboratory rats as well as monkeys and other 


219 


higher primates. Of all the organisms studied, the human is by far the most adept at PROBLEM SOLVING 


making problems for himself, as we shall see when we consider his personality and 
his social interactions. 


DIMENSIONS OF PROBLEMS 
« 

Ubiquitous as problems are in human life, it is hardly surprising that they come 
ina great variety of types. Here we can indicate only a few of the many dimensions 
along which problems can be ordered, especially with relevance to the type that has 
been mainly studied in the laboratory, as diagrammatically indicated in Figure 
8-1. 

Problems vary markedly with regard to the amount of structured information 
provided. Most laboratory problems are highly structured. Many real-life prob- 
lems, on the other hand, can be almost completely unstructured, or open-ended. An 


8-1 Schematic illustrating three kinds 
of problems analyzed along five dimen- 
sions, These are hypothetical analyses 
and are intended only to show that typical 
laboratory problems, often by design, tend 
toward the low end of each of the five 
analytical dimensions. 


Solution Complexity 


Invention 


Open-endedness 


Relevance 


Specific Gadget 
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Temporal 
Duration 
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inventor, for example, may be told simply to try to work out a device of some kind 
to fill a certain need and be given wide latitude in how to proceed. 

The complexity of the solution is a somewhat related dimension along which 
problems vary greatly. Again, laboratory problems tend to have relatively simple, 
single solutions, whereas many real-life problems are not so simply resolved. The 
inventor, for example, may have a succession of separate problems to solve before 
he is able to implement his ideas completely and develop a final product. Many 
other kinds of problems met in real life tend to resist ultimate solution and may 
require a series of partial solutions before they are finally resolved. Moreover, 
many real-life problems have no solution at all, at least no single solution com- 
parable to the logically derived solution characteristic of laboratory problems; 
again, an invention would most often be only one solution among many possible 
ones. 

The last comment suggests another important dimension along which problems 
can be seen to vary. Some are more or less quickly solvable (again laboratory 
problems tend to be of this nature, for obvious reasons), whereas others may engage 
the attention of the problem solver for quite extended periods of time, Hot all of 
this temporal extension can be attributed to the complexity of the problenm (that is, 
its having separate subproblems requiring solution, as described abov: ). Some 
relatively simple problems, simple in the sense of having single solutions, may 
nevertheless be so difficult as to require years of intermittent effort for olution; 
examples would be problems of a mathematical sort, which can keep mathemati- 
Clans occupied for such extended periods. 

The degree of relevance, or applicability to the real world, is still another variable 
on which problems differ. To some extent, relevance, like beauty, may be said to 
be in the eye of the beholder, Consider the mathematical problems just mentioned. 
Are they relevant to the real world? Yes, if we include the world of the mathe- 
barons as real (as it certainly must be regarded, it would seem). But no, if we are 
aie chy direct applicability to, say, pressing social, economic, or 

ees ot Our society. The type of intellectual exercises used by 
Hebi in studying problem solving typically have little relevance outside the 
ticy cae it is sea that the basic principles underlying labora- 
ius 8 are essentially the same ones that operate in real-life prob- 


_ A subvariety of the relevance discussion would be the degree of personal 
involvement or reference in pro 


EXPERIMENTAL ANALYSIS OF PROBLEM SOLVING 


To bring the discussion to a focus on the matter of thinking, we will look more 
closely at a special kind of Problem that has been studied in the laboratory and 


whose solutions have been experimentally and theoretically analyzed. Like all 
problems, this laboratory variety is produced by the interpolation of a gap between 
the stimulus situation confronting an organism and the behaviors that are imme- 
diately available to him in his response repertoire. Discovery of the appropriate 
gap-filling behavior constitutes solution of the problem. Typically, the solution is 
achieved not by overt behavior, although some of this may be involved in the 
solution, but rather by thinking—covert manipulation of symbols and concepts that 
render unnecessary the making of their overt counterparts. 

Because problem solving is continuous with “learning,” and is often classified as 
such, how to relate these two topics poses something of a problem for exposition. 
An arbitrary decision has been made to include in this section only discussion of 
human problem solving. Animal studies are discussed under learning (Chapter 11). 
The discussion there of insight learning is essentially continuous with the present 
discussion. 


Some Typical Laboratory Problems ' 

Having thus surveyed the general nature of problems both inside and outside of 
the laboratory, we are in a position to look at some examples. Two of the more 
instructive problems that have been used by psychologists are presented in Figures 
8-2 and 8-3. Try to solve these before reading ahead and taking advantage of the 
further hints supplied, : 

The trick in the problem shown in Figure 8-2 is to make the top triangle look 
exactly like the bottom triangle by moving only three of the component circles to 
new positions. Give this a good try before looking at the box on p. 224 fora hint 
that should lead to a solution. This problem is representative of a very gr subimagiind 
of puzzles that have been invented and that appear in books, magazines, and 
Newspapers to entertain readers. A : 

The problem presented in Figure 8-3 is deceptively simple. It is of a type that 
has been gainfully employed in research. The problem is to discuss diag groct or 
disproof of the following statement concerning four two-sided cards, each of which 
has on one side either a large or a small triangle and on the other either a large or 
à small circle: Every card that has a small triangle on one side has a large circle on 
the other side. The problem is to indicate which cards must be turned over in oror 
to determine the truth or falsity of the statement. This problem merits your aoe 
attention. You should work out an answer, noting your reasons, before turning to 
the box on p, 224 for the correct answer. Pere see OF Common 

The discussion immediately following concerns some ae ait ou 
Student (and other) reactions to these problems and so should not be weet 

ve made a serious effort to solve both problems. 


Implications of Attempts to Solve the Sample —: bs sigle, 

The triangle problem is typical of many intellectual puzzles; zA difficult to 
relatively straightforward solution, which is posae gen Ea ent to 
achieve for some people (and even sometimes difficult zi . s S). The most 
paces, a rather unusual feature for this kind of “insight a sa trouble 
imteresting question about it is why so many people seem to have 
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8-2 A representative problem. 
Try to convert the top triangle to the 
same shape as the bottom triangle 
by changing the positions of only 
three of the component circles. See 
the box on p. 224 for a helpful hint, 
but only after making a serious 
effort to solve this problem. 


OARE 


8-3 Another representative prob- 
lem. Each of the four cards has 
either a large or small triangle on 
one side and either a large or small 
circle on the other side. The prob- 
lem is to decide which two cards 
must be turned over in order defi- 
nitely to prove or disprove the follow- 
ing statement: Every card that has a 
small triangle on one side has a large 
circle on the other side. See the box 
on p. 224 for the correct answer but 
only after you have made a careful 
effort and produced what you think is 
the solution to the problem. [Adapted 
with permission from Wason (1969).] 


solving it. One suggestion has been that the solution is retarded by the implicit 
assumption that one should work down from the row of four circles; there is no 
logical reason why this should be so, and of course it is not so. (It has been assumed 
that the reader knows the answer by now; however, if he did not solve this problem 
by himself or with the aid of the boxed hint and was not given the answer by 
anyone else, by now he will have additional hints to use!) Attempting to move the 
entire row of three circles is apparently a natural, but of course quite ineffective, 
first response; the successful pattern of moves usually falls quickly into place once 
the technique of moving only parts of a line is tried. 

As suggested earlier, there are important implications for problem solving in the 
card problem. The most common response is cards 1 and 4. But suppose that card 
4 does in fact have a small triangle on the other side; one would still not know 
whether there is a small or a large triangle on the back of card 3; hence the 
statement would still be in doubt. The statement can definitely be disproved, 
however, if a card is found that has two small figures, such as either card 1 or card 
3 could have. The only sure way of answering the question is therefore to check 
these two cards. 

The experimenter who reported the use of this simple but ingenious reasoning 
test made a special interpretation of the frequency of the 1-4 error and the fervor 
with which this mistaken answer was often defended even after the explanation 
described above was given. These results were attributed to the strong tendency in 
people to search for evidence supporting their initial hunches or inferences and to 
disregard opposing evidence. It might also be noted that the layman, unlike the 
(ideal) scientist, is typically more concerned with proving than with disproving 
hypotheses; he will be more likely, therefore, to turn over a card that can support 
the hypothesis rather than one that can disprove it. Nevertheless, the scientific 
method depends upon disproof more than proof. This is true because, as in this 
simple reasoning problem, one can be logically certain with a single disproof, 
whereas positive instances merely build up additional probabilities, always short of 
certainty. In scientific problem solving, moreover, hypotheses are deliberately set 
up to encourage disproof, so that they can be more rigorously tested and discarded 
or modified as necessary. Failures to disprove hypotheses are thus more impressive 


than merely adding further proofs, especially when such proofs are open to 
alternative interpretations. 


OBSTACLES IN REASONING 


The difficulty that so man 
described exemplifies 


Atmosphere Effects 

The potent influence that emotional biases, as reflected in attitudes, can have on 
nking is easy to demonstrate. These influences are sometimes called atmosphere 
because they seem to be mediated more by the atmosphere in which his 
ng occurs than by any specific operations of the experimenter or the inter- 


-Anearly study on reactions to political platforms as a function of the party label 
ched to them is instructive. Subjects were asked to evaluate the platform that 
been prepared by a political party. In one condition it was accurately labeled. 
In a second condition it was not. It is hardly surprising that the platform was 
ally unacceptable when presented as a socialist product but was generally 
epted when presented as a product of one of the dominant political parties. 
parently the evaluations that most people make depend more upon their 
ctive arousal than upon their dispassionate analysis of the issues. 

Judgment of propositions about economics yielded another demonstration of the 
ceptibility of ratings to the attitude of the judge toward the source of the 
position. Favorable judgments were made when the propositions being rated 
attributed to such Americans as John Adams or Abraham Lincoln, whereas 
orable ratings of exactly the same propositions were recorded when they were 
ted to such foreign revolutionaries as Karl Marx or V. I. Lenin. 


Halo Effect 
An effect similar to atmosphere effects is commonly observed in personal 
luation, where it is sometimes called the halo effect. For example, a teacher who 
grades papers with knowledge of who wrote the paper runs the risk of awarding 
higher marks on the basis of the teacher’s expectation rather than on the basis of 
Student’s answers. Similarly, inferior students (and perhaps troublemakers or 
with negative valence for the teacher) are likely to be downgraded unfairly, 
kind of negative halo effect. For these reasons teachers often are careful to use 
d grading, in which the identities of the writers are concealed. In an effort to 
ice the influence of similar biases experimenters are typically kept in the dark as 
0 the experimental group into which the subjects have been placed. 


Logical Fallacies ; ' 
Logical reasoning, in the formal sense, is rarely used in productive eee 
olving, by scientists or laymen (with the possible exception n at 
Kinds of problems, such as mathematical ones). Nevertheless, ae sas eel 
Possible to clarify the operation of thinking processes by referring ie Said n 
Perties. Consider the following propositions, put in a logical form, 


8) lOgism: 


All conservatives are capitalists. 
inessmen are capitalists. r 
ore all businessmen are conservatives. 
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8-4 Diagrammatic representation 
of a possible relationship between 
the X, Y, and Z categories in a syl- 
logism. (See text for explanation.) 


Hint for the triangle problem, Figure 8-2, p. 221: Try 
moving only the three circles at the corners of the 


triangle. 


Solution to Figure 8-3 card problem. p. 222: Cards 1 


and 3. See text for explanation. 


All drug users are hippies. 
All long-hairs are hippies. 
Therefore all long-hairs use drugs. 


Does either one of these conclusions follow logically (that is, necessarily) from 
the two premises? Do both? 
Now try the following syllogism, of exactly the same logical status: 


All x is z. 
All y is z. 
Therefore all y is x. 


Does this conclusion follow logically from the two premises? Hardly! It is quite 
clear that the conclusion does not necessarily follow from the two premises, as can 
be readily demonstrated by means of a simple diagram such as that in Figure 8-4. 
Nevertheless, people will frequently affirm that conclusions do follow logically 
from such premises when they are consistent with existing attitudinal and belief 
systems. It has been experimentally demonstrated that such affirmations are much 
more likely with meaningful subject matters of that sort than when a strictly logical 
form is used. Once the validity of the premises is accepted, some quite illogical (as 
well as some logical) conclusions are often reached, and unfortunately may become 
firmly entrenched in the belief systems of the individual. 


Sets 


_ Avery similar Process occurs under some naturally occurring and some exper- 
imentally contrived 


Particular set, and in that sets ordinarily are relat 

The most commonly cited illustration of a set in 
water-jug problem. This is a simple reasoning 
adapted from the Stanford-Binet intelligence test. The subject is told that a mother 


has sent her son to the well for water, and is given a series of questions concerning 
how each combination of different sizes of water j 


ively devoid of affect. 
Problem solving is probably the 
or mental calculation problem, 


able 8-1 The Water-Jug Problem® 


The problem is to measure out the number of quarts of water in the final column, using jars of the 
Shown in columns A, B, and C. In problem 1 the solution is to fill jar A, then remove nine quarts 
M it by filling jar B three times. 

ed from A. S. Luchins, Mechanization in problem solving. Psychological Monographs, 1942, 54, 


-$toup perform all the problems, in order, while a control group rested in another 
om during the first five problems (after all subjects had been given the same 
‘Practice problem to indicate the procedure). 

_ Note that the first five problems all have one characteristic in common: they 
equire that water be poured from the filled largest jug into the smaller jugs, in 
Various combinations, in order to get exactly the amount specified. Problems 6 
through 8 can be solved in a simpler, more direct manner (and problem 8 can be 
Solved only in that more direct way). 

_ In general, the experimental subjects continued to use in the last three (test) 
Problems the same subtractive method they had found successful in the first five, 
even when it could not be applied to problem 8; as a result many of them failed to 
‘olve that one. Control subjects, without experience with the first five problems, 
Benerally used the more direct procedure and did not find the last problem at all 


ficult, 
_ These results (and many others like them) can be nicely explained by postulating 
the rapid building up of a particular set, or specific thinking mechanism, in the 
&kperimental subjects, It is generally believed that the operation of similar sets in 
as life plays a large part in human problem solving and accounts for much of the 
‘“ifficulty that people have in this kind of thinking. 


Functional Fixedness Aer 

A special kind of set has been vividly demonstrated in certain experimental 
tarch on problem solving, especially in that conducted by the Gestalt psychol- 
Functional fixedness (or fixity) refers to the strong tendency to think of 
jects in terms of their normal function, and thus to have difficulty in envisioning 
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their utilization in new and unfamiliar ways. When such utilizations are necessary 
to the solution of a problem, and when the normal function of the object has been 
recently emphasized, subjects are seriously retarded in their problem-solving 
ability. 

In one frequently used experimental demonstration of the potency of functional 
fixedness, the subjects are given the task of mounting three lighted candles onto the 
side of a door. They are supplied with the following objects: three candles, some 
matches, some tacks, and some pasteboard boxes. To solve the problem the boxes 
have to be mounted on the door with the tacks, after which the candles can be lit 
by the matches and some wax melted onto the boxes in order to form a base for the 
candles, 

There is an important difference in how the subjects are given these materials. In 
one condition they are given all the materials scattered on a table; these subjects 
typically solve the candle problem within a short time. In the other condition the 
candles, matches, and tacks are all placed inside the boxes; these subjects typically 
have considerable difficulty with the problem, and some never manage to solve it 
at all. The presumption is that the subjects given the filled boxes continue to think 
of them essentially as boxes rather than potential platforms for the candles; in other 
words, they show functional fixedness with regard to the boxes. The subjects given 
the empty boxes apparently are able to perceive them as platforms much more 
readily and so were able to solve the problem without undue difficulty. 

The problem, and variations of it, have subsequently been employed in research 
with generally consistent results, indicating the efficacy of this kind of set. In one 
interesting extension, for example, it was found that the solution was more rapidly 
achieved when the filled box was labeled separately—and thus given individual 
identity—during the instructions. 


THEORETICAL APPROACHES TO PROBLEM SOLVING 


Thus far in our treatment of problem solving we have stressed the inhibitory 
factors that distract and interfere with effective thinking. These are of great 
importance in understanding the problem-solving process, but they do not tell us 
how problem solving works when it is not so seriously inhibited. In other words, 
how do people solve problems? The answers to this questi 
the form of various theoretical attempts to explain produ 
Three main classes of such theories may be detected. 


on have largely come in 
tive thinking generally. 


Stimulus-Response and Associative Theories 
whee common to these various theories is that problem solving, like 
a 1B» ction pr: imarily of the associations that have been established in 
e experience of the organism. Thinking is basically no different from overt 
responding. Implicit responding is subject to the same general laws as explicit, oF 
overt, responding. It is granted that these laws are more difficult to study in the case 
of covert responses such as thinking, but it is believed that once such difficulties are 


surmounted and the relationships among variables established, there will be no 
need for assuming any unique functions. 

In stimulus-response (S-R) theorizing, the concept of mediation is a key one. A 
mediator is an inferred process (a symbol, or in more common language, an idea) 
that links a stimulus and a response. The concept of mediated generalization is a 
good example of how such mediation is presumed to operate. Generalization is the 
tendency for a new stimulus, similar in some way to one that has already been used 
in training, to elicit the response formerly made to the original stimulus. According 
to the notion of mediated generalization, a new stimulus may elicit some old 
response implicitly without any overt expression. The covert response can then 
serve as a stimulus to evoke an overt response, and therefore play a mediating role. 
In this way new combinations of S-R associations can be produced and can 
account, at least theoretically, for the novel behaviors that appear to be involved in 
productive problem solving. 

Another key concept in S-R theory has been that of habit-family hierarchies. 
This is the notion that a stimulus can elicit a number of different responses, in 
anticipatory as well as overt form, and that these response categories are ordered in 
terms of their associative strength in relation to the stimulus. Suppose, for example, 
that one is faced with the problem (stimulus) of a nonstarting automobile. Suppose, 
further, that the last few times this happened the battery turned out to be dead and 
the automobile was started by pushing it. Arranging to get another push would 
therefore be most likely to represent the strongest habit family in the various 
hierarchies of habit available (another response category or habit family might be 
attempting to have a mechanic check the motor, which could be resorted to in case 
the push failed to solve the problem). Deciding on a push would constitute a new 
Problem (stimulus) situation, which itself would be linked to a variety of habit 
families; one might try to push the car oneself, attempt to enlist the vo Farce 
Persons to help in the pushing, or perhaps try to engage a passing motor! 
his car to eed Which of an SE be strongest in the hierarchy, and therefore 
tried first, would depend upon a number of secondary stimulus characteristics, wick 
as the slope of the roadway, the number of passersby, and the like. This everyday 
kind of situation should suffice to indicate the way in which habit families pinga 
in hierarchical orders can operate in thinking as well as overt behavior. 


Gestalt and Cognitive Theories . 

Gestalt theories pem: emphasized perception as the key pr K rA 
solving. The concept of direction in behavior, exemplified in the ss AStA roel 
ness experiments described above, is one particular way in — ed 
Processes are believed to operate. Solution of probl ; by ed 
a kind of perceptual restructuring—has been oon 
Chapter 11 in some detail. : stressed, 

A cognitive theory is one in which central brain p E f a. 

environmental cues and overt responses (as in cai =E Siy i bo “ie 

The cognitive perspective can be illustrated by its early application to laboratory 


i ignored 
"ats. In one ingenious experiment insight was demonstrated by rats who igno 
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the next shortest open path to the goal, normally taken, when they were blocked 
from the preferred shortest path but had also experienced a block at a further 
common part of the two shortest paths; their selection of the longest path was then 
attributed to the function of a cognitive map of the test apparatus. 

Although the cognitive theories have not produced as much research as the S-R 
theories, the research that is available is among the most ingenious and provocative 
in the field. Many of the concepts introduced by cognitive theorists have become 
integrated into the generally accepted body of fact. Moreover, the criticisms of 
simple associative theories offered by cognitive theorists have forced the S-R 
theorists into progressively more refined formulations, so that the distinctions 
between these two great classes of theory have been consistently diminished. This 
reduction of theoretical distinction must be regarded as a measure of growing 
maturity. Nevertheless, the fundamental problems (such as specifying in advance 
which mechanisms will operate in particular situations) have been resolved by 
neither class of theory. 


Information-Processing and Computer Simulation Theories 

The most recent entry into the theoretical arena is a type of theoretical and 
research program which focuses on the information-processing properties of the 
human organism particularly (cf. Chapter 12) and uses the simulation of these 
Properties made available by modern digital computers. 

Before surveying some of the successes already achieved by this fresh approach 
to an old problem it is well to rid ourselves of some common misconceptions about 
the approach. For one thing, there is no intention of equating the hardware of the 
computer with the capabilities of the human brain; rather the relationship that is 
critical is the comparison between the software of the computer (its programming) 
and the processes the brain utilizes in its problem-solving behavior (its own 
software). The computer is thus a tool, or a testing device, by which the infor- 
mation-processing functions evident in human thinking can be simulated. The 
extremely rapid calculating Properties of the computer, which enable it to complete 
within seconds massive numerical tasks that would require the human brain very 
much longer, are not ordinarily involved in this type of research. 
uel et research involving computer simulation of human thinking demon- 

z i erini simple computer programs could be devised with the 
ia Ali problems that typically gave human subjects considerable 
reais the in Programs utilized only a few fundamental capabilities—the 
iio ae attain: in memory, erasing, and comparing of patterns that human 

re shane ically evidence in their thinking. Comparison of the computer 
Program with the verbal descriptions of their own thinking processes, obtained 
problem-solving experiments, indicates a con- 

The most importan me oe ia 
r d aie t such correlation, and a central concept in the simulation 
te, has been the commonality of heuristics, A heuristic is any 


procedure that directs the search for solution along specific paths, severely reducing 


the number of alternatives. An algorithm, i roced 
1 ù orith i i i $ 
possible alternative is systematically shew igs a Feces of a 


checked out. With limited numbers of alter- 


natives, algorithms may be quite adequate, but when the range of possible re- 
sponses is very great, as in the game of chess, heuristics markedly improve the 
speed of problem solving. The problem-solving programs that have been written 
for computers in efforts to simulate human performance have focused on selectivity 
of response, by means of heuristics; they have thereby managed to “capture” this 
pivotal feature of human thought. The success of this research is suggested by the 
fact that chess-playing programs have been written and put into use against expert 
players; only the very best have succeeded in beating the computers. In the game 
of checkers, with drastically reduced response alternatives, the computer program 
is in fact unbeatable. 

Methodologically, computer simulation of the information-processing capabil- 
ities of the human problem solver has the very great advantage of precision. Before 
any computer program can be written one must be able to specify every step in 
detail. Simulation of any process by a computer thus requires much more attention 
to detailed, step-by-step theorizing than is required in alternative endeavors. It also 
prevents leaving crucial functions to unspecified inner forces. As two of the pioneer 
workers in this field recently put it, “The programmability of the theories is the 
guarantee of their operationability, an iron-clad insurance against admitting 
Magical properties into the head. . . . They may be empirically correct theories 
about the nature of human thought processes or empirically invalid theories; they 
are not magical theories” (Simon and Newell, 1971, p. 148). 

The computer simulation research offers a nice combination of the advantages of 
both the S-R and the cognitive approaches to problem solving; its emphasis upon 
Precise mechanisms is similar to S-R theory and its attention to direction and 
pattern mimics cognitive theory. Computer simulation theory is not likely to 
replace either of these older types of theory, but it has already more than earned its 
keep as a new and most promising tool for the analysis of distinctly human 
thinking. Although we can hardly predict today just how far toward simulation of 
human thinkin g this kind of research will ultimately proceed, it is worth noting that 
Some surprising achievements have already been recorded. For one example, an 
early experiment in logical programming actually managed to produce a ae 
“mathematically elegant” proof for one of the mathematical theorems than had the 
Mathematicians who devised the original proof. 


STAGES IN PROBLEM SOLVING 


Apart from the theoretical approach that one takes with regard to problem 


Solving, there has been a lively and continuing interest in a descriptive account of 


Problem solvers not instructed to introspect. 
there has been a substantial amount of : i 
information is summarized in the discussion that follows. 


229 


PROBLEM SOLVING 


230 


CONSCIOUS EXPERIENCE AND 
BEHAVIOR 


Preparation 

Recognition of the problem and arrangement of the necessary materials for its 
attack are the essential achievements during this initial phase. The importance of 
these steps is often overlooked. Well begun is indeed half done, in problem solving 
as in many other more routine activities. Much of the inefficient problem-solving 
behavior that is so commonly observed in “real life” as well as academic situations 
is largely a function of inadequate preparation. Milling about with woefully 
incomplete understanding of the essential aspects of the problem is characteristic of 
those whose motivation to gain some objective (e.g., a passing grade in a course) 
far exceeds their interest in the problem itself (e.g., the subject matter at hand). 

One of the more instructive lessons that we can learn about problem solving 
comes from scientific work. Here the way in which the question is posed usually 
helps to determine the ultimate success of the problem solver. As a matter of fact, 
the ability simply to ask the “right” questions is generally recognized as a mark of 
scientific genius. If genius is 99 per cent perspiration and 1 per cent inspiration, as 
some have said, most of the perspiration must flow during the preparatory phases of 
problem solving. 


Incubation 

The incubation stage of problem solving is marked by the develop:nent of 
potential solutions to the problem. Usually these are in the form of hypotheses, or 
tentative guesses. It is of course difficult to draw any hard-and-fast line between 
this stage and that of preparation. It is equally difficult to pinpoint the source of 
good ideas. Intuition is just as important in scientific work, for example, as it is in 
any other form of creative endeavor, but no one has yet come up with a satisfactory 
account of how intuition works. 

Once the problem solver has immersed himself sufficiently in his problem, ideas 
seem to incubate spontaneously. Most of these ideas will be fruitless, but there is 
no way of determining this in advance. No potential solution, regardless of its 
apparent absurdity, should be dismissed out of hand, Many people consider the 
incubation period to be one in which all sorts of novel and apparently wild ideas are 
ji be deliberately encouraged, even solicited. Brainstorming, which was in vogue 
et: time with business executives, was designed to do just that, In a typical 

rainstorming session a variety of business employees are brought together to work 
on some particular problem. They are instructed to voice any and all ideas that 
occur to them, no matter how outlandish they might seem. The rationale is that a 
small number of really valuable ideas are likely to emerge from this kind of social 
effort; the vast amount of useless material that is produced is felt to be a fair price 
to pay for the insights that may be achieved, 

The feature of brainstorming that appears to be common to most efforts to 
pepe Creativity is the removal of the problem solver from the restrictions of 
is Customary stimulus situation, which has spawned thus far only ineffective 
solutions. Providing a new stimulus situation js supposed to encourage the incuba- 
tion of new ideas by releasing one from the bonds of his previous thinking. In this 
respect merely relieving the pressure for a Solution, and allowing a respite from 
thinking of the problem, seems to be about as effective a step as can be taken to 


encourage incubation of fresh approaches. This statement assumes that the prepar- 
ation has been adequate of course. 


Illumination 

As already suggested, there does not appear to be any good way of predicting 
when the ultimately successful idea will emerge. Often it seems to pop up after the 
person takes a rest from the problem. Thus the French mathematician Henri 
Poincaré indicated that one of his major mathematical discoveries came to him as 
he boarded a bus to take a vacation from his long and drawn-out efforts to solve the 
problem. This frequently cited instance of sudden illumination, or insight, should 
not be regarded as demonstration that most problems are solved so dramatically. As 
a matter of fact, successful solutions are more often a function of successive 
approximations, with lots of hard work behind each advance; illumination can be 
the result of a slow, steady process as well as a flash of insight. 


Verification 

Often the final checking out of an insight, or a more prosaically developed 
hypothesis, is straightforward; the key can be put into the lock and it can be 
quickly determined whether it fits. But more often there ensues a long and difficult 
period of verification. The latter situation is more likely to exist in science. We have 
already had occasion to identify the experiment, with its control of extraneous 
variation, as the hallmark of science and the major single basis of the distinction 
between scientific and nonscientific thinking. But few single experiments are 
crucial, in the dramatic sense that they can “prove” the correctness of some 
scientific hypothesis. Rather, positive support is built up slowly, as the growing 
number of positive results gradually increases our confidence in the hypothesis. 
The sudden decisions are typically negative ones, or disproofs, as we have indicated 
in the earlier discussion of the card problem (p. 222). Verification is thus not only a 
critical stage of problem solving but also one in which a great deal of perspiration, 
sometimes even more than is shed in preparation, is involved. 


emerged from a different type 
of discourse, and is neither a scientifically testable account nor a logical comple- 


which verification is not as drawn out as 


Th P erall ften be more 
it is in science. Inventions, or technological sation ai tected or 


i i there is always some 
entertainment purposes, can usually be quickly evaluated. But 
engagement of effort in verification and the bloom of new insights more often fades 


Persists when all instances of ill 
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Take a Breather 


THE ALTAR WINDOW tion, it may be of interest to you to read the kinds of 
reactions one gets in experiments with this task. They 
Here is another problem. It is one of many that Max are on p. 236, but should not be read until a thorough 
Wertheimer worked with during his long-continued effort has been made to solve the problem.” 
investigation of human problem solving. It should 
prove instructive as well as entertaining. Please give it 
a very thorough try before turning to p. 236 for 
Wertheimer's account of some sample efforts, in the 
course of which the solution becomes apparent. The 
solution is really very simple and well within the capac- 
ity of every reader: 


“Painters are at work, painting and decorating the 
inner walls of a church. Somewhat above the altar 
there is a circular window. For decoration the painters 
have been asked to draw two vertical lines tangent to 
the circle, and of the same height as the circular 
window; they were then told to add half circles above 
and below, closing the figure. The area between the 
lines and the window is to be covered with gold. For 
every square inch, so much gold is needed. How much 
gold will be needed to cover this space (given the 
diameter of the circle)? Or, what is the area between 
the circle and the lines? 


“Before reading further, try to get the solution. (Not 
much mathematics is needed.) After you have the solu- 


From Max Wertheimer, Productive Thinking, enlarged edi- 
tion, Appendix 2 (New York: Harper & Row, 1959), pp. 266- 
268. 


CREATIVITY 


The emphasis upon creativity, as contrasted with conformity in thinking, is a 
healthy and relatively new development in our society. One of the most telling 
criticisms of our educational system has been that it overstresses conformity and 
stunts rather than encourages individuality. Creativity in thought and behavior can 
be regarded as a major product of individuality. It is the unique individual, in 
science as well as in other forms of creative endeavor, who is likely to be the most 
effective and successful. 

232 The relationship between general intelligence, as measured by a standardized 


intelligence test, and creativity is especially important. Most creative persons in 


science are also persons of relatively high general intelligence, but by no means all 
persons with the highest intelligence ratings are also creative. This situation occurs 
because the intelligence test measures, in a sense, the degree of conformity to 
thinking norms that one has evidenced, and such conformity may not be a valid 
index of the individuality that must be expressed in creative acts. The relationship 
between creativity and general intelligence may not be high in special fields like 
music and art, because here there is less need than in science for the learning of 
standardized facts and procedures that require thinking. The fact that the intelli- 
gence test does not tap the roots of creativity and may even emphasize as virtues 
features that are antagonistic to creativity has only recently been recognized. 


Training in Creativity 

Measurement of creativity and methods of encouraging creativity have been in 
the forefront of recent psychological concern with educational problems. In 
general, the measurement of creativity has focused on the degree of uniqueness, or 
individuality, evident in verbal output (¢.g., uncommon associations). Whether one 
believes that creativity can be trained depends in part upon his position on the 
essential aspect of problem solving. If «unconscious thought” is seen as the critical 
factor in creative thinking, there is at present little that can be done to manipulate 
this factor. This is because we are still largely in the dark as to its nature. On the 
other hand, if changes in set are seen as the critical factor, then various training 
devices can be developed in an effort to encourage this tendency. There is some 
evidence that creativity scores, as measured by quantity and quality of ideas, can be 
improved to some extent by this type of special training. 


One of the generally overlooked aspects of training for creativity is the impor- 


tance of encouraging students, as well as others, to ask the “right” kind of 
to find problems as to solve them, 


questions, In other words, it is just as important 

mainly because if they are not found they are not likely to be solved. As a matter of 
fact, a good case can be made for the proposition that there has been too much 
emphasis in the past on the solutions of problems and too little attention paid to the 
‘ons necessarily involved in creativity. 
there are a number of warnings that 


need to be given in connection with the training of creativity. For one thing, so 


In spite of these warnings, there is no reason why ev 
to express his individuality and to see — ar ; 
Categorization regardless of his potential ‘or creative inkin; | l 
to undue conformity are many and varied and are potent within science as well as 
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elsewhere. For example, there is a strong tendency among professional psychol- 
ogists to categorize new ideas in terms of their own already established belief 
systems. Dismissal of novelty unless it smacks of something with which one is 
already familiar results in the premature rejection of many ideas and a consequent 
failure to explore their implications. 


Serendipity 
An overriding consideration in support of establishing early and continuing 
efforts within our educational system to encourage independence of expression and 
creativity in thinking and problem solving is that it is impossible to say in advance 
where the most productive ideas are going to come from. One of the more 
emphasized processes whereby unexpected ideas are produced is serendipity, or 
accidental discovery. As usually defined, serendipity refers to the finding of some 
important or interesting procedure or principle while looking for something else. 
A commonly cited instance of serendipity within psychology is the discovery of 
the efficacy of partial reward (providing food, for example, only occasionally after 
the organism makes the required response) by B. F. Skinner when his equipment 
worked inefficiently (failed to provide food reward after each response, as it was 
supposed to do). Organisms that are rewarded only occasionally consistently 
respond more when reward is wholly withdrawn (extinction procedure; see Chapter 
11, p. 350). Other less well-known instances of serendipity within psychology, as 
they have been noted in one treatment, include the following: the discovery of the 
reward” centers in the brain by investigators seeking to relate arousal and 
learning; the finding of pronounced hallucinations in normal college students who 
had been perceptually isolated by investigators initially concerned with motivation 
and intelligence; and the discovery of various personality deviations in Scottie pups 
reared in isolation by investigators interested in learning deficiencies. This list could 


pap indefinitely, because so many scientific discoveries are of this general 


INTUITION 


All the efforts to understand creativity, whether mediated by serendipity or in a 
more direct manner, seem to focus on the Process called “intuition. As some 
authorities have observed, discoveries are by definition at variance with established 


| 
| 
. 


systems of knowledge; intuition is an inductive step by means of which a radically 
new point of view is obtained and a new insight thereby achieved. The only other 
aspect of intuition about which there seems to be quite general agreement is that it 
is a kind of reasoning in which the most crucial facets are simply not evident; in 
other words, it is in essence unpredictable, at least in terms of any known measures. 
But it does depend upon both a strong motivation and a thorough grounding in the 
essentials of the problem. Also, it is undoubtedly true that for each successful 
insight there are many false leads generated, all of which look equally promising at 
first. It is only through the verification procedures that scientific methodology has 
sharpened to a remarkably keen edge that the wheat of genius can be distinguished 
from the chaff of more ordinary intuition. 


REVERIE 


Reverie, more popularly called daydreaming, is a kind of thinking in which there 
is no apparent problem to be solved. It is true that motivation for reverie is often 
inferred, and some underlying problem may then be inferred, but there is certainly 
no such motivation evident in at least some reverie. One simply gives his thoughts 
free rein, as it were, and enjoys the full play of his thinking processes. 

Children’s play has been likened to adult fantasy, or reverie production. The two 
processes seem to have much in common. Both consist of fragmented sequences, of 
behavior or thoughts, that have been previously experienced and now recur, 
although often in new arrangements. Both seem often to be pursued in the absence 
of any external instrumental motivation (although, as suggested, bome such moti- 
vation may be present); each process seems to carry within it sufficient satisfaction 
to justify its continuation and renewal. : 

In spite of the self-sustaining basis, reverie, like play, does have important 
instrumental functions, It has, for example, been implicated as a crucial element in 
the incubation and illumination stages of problem solving. Certainly in fantasy oe 
'S not required to think along the customary grooves. The seemingly rae oy 
ey nature of fantasy is thus clearly conducive to the kind of thinking 
that is needed for inspiration. Psat. y 

Reverie has many interesting facets. For example, distinguishing a 
dreamed (or imagined) experiences and “real” ones is often Eegen: A 
One way of doing so is to utilize concomitant states of consciousness that we 


tend to take for granted and so fail to appreciate. For example, suppose that one has 
had a dream is is unusual and perhaps shocking but srie ar 
Later the question may arise of whether it was anihan i f shock or . 
Experienced. If its recall is not accompanied by an apy dsd a ples such 
least surprise, the chances are very good that it was aan i: than 
Concomitant auras do characteristically accompany aag > that many of 
dreams, It is only by means of this kind of “unconscious sae iry to roda 
Our everyday dreams are made, and some introspective onde i has only recently 
- New research on the long-neglected problem of reve inisic Aek 
^ to appear and is to be encouraged. Apart from its 
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Breather Interpretation 


THE ALTAR WINDOW: SOME ATTEMPTED 
SOLUTIONS 


An example, in the words of one highly educated 
subject: ‘‘Of course, | must be able to do this. Let's see 
. . .which theorems about the computation of areas do 
| need here? Surely | must be able to recall them. . . . If 
this were only a real ellipse (pause) . . . but it isn't. . . . 
If | divide it, then these parts are very easy. At the 
bottom and at the top | have half circles—and the area 
of half circles | can easily calculate. But there are also 
these funny remainders. . . . What theorems do | know 
about such ‘quasi-triangles,’ which have, instead of a 
straight side, such a circular segment? ... | do not 
recall any. . . .” And then, after a period of hard think- 
ing, he gave up. 

Another subject, similarly intelligent, and with a good 
deal of geometrical training, went about it in a similar 
way. When he came to the four strangely shaped re- 
mainders, though, he said: “The area of these four is 
equal to the area of the square minus the area of the 
circle inscribed in the square. . . . The area of each 


i From Max Wertheimer, Productive Thinking, enlarged edi- 
ea Pe aaa 2 (New York: Harper & Row, 1959), pp. 
268. 


remainder is (a? — 7a?)/4; this is equal to a? times 
(4 —7)/4.... Oris it? .. . Is that correct? (This took 
half an hour.) 

A third subject started by computing the area of the 
circle, and cried suddenly: “How blind | was! How 
simple it is! It is the area of the circle plus—what? 
Square . . . circle; it is simply the area of the square! 
Excellent problem!” 

A ten-year-old child, with no geometrical training to 
help him, said: “Now, how can you expect me to do 
this? | can’t. | have no idea how one does such things.” 
He looked intently at the figure, and then said quietly: 
“The two half-circles must fit into the window. . . . It 
is—the whole square!” (He did not use the term 
“square” but traced the figure with his finger.) The 
whole thing took about one minute. 

A fifth subject, another boy, twelve years old, without 
training in geometry, started boasting about how good 
he was in such problems, and made wild guesses with 
great assurance. For example: ‘‘The four remainders 
are a quarter of the circle.” | said to him, “Don't talk 
nonsense. Think a bit.” He was silent half a minute and 
then said, “If you move both upper remainders up, and 
have them fit the upper semi-circle, and if you do the 
same with the two lower remainders, both things taken 
together make a square. That's it.” 


the possibility that more will be learned about intuition and creative thinking 


through this more or less indirect (back-doo: 
attack upon productive thinking itself, 


r) approach than through a direct 


PARAPSYCHOLOGICAL PHENOMENA 


Parapsychological phenomena are those 
that are alleged to occur outside the orthodox, 
psychological science. They thus pose a dual 
ogist. First, there is the question of their validi 
Second, there is the issue of the interpretati 

It is but a short step from reverie to vari 
nomena, or so it seems. But there is one very 
time or another engage in reverie and fan 
normally ordered (logical) rules of 
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events, such as extrasensory perception, 
generally accepted boundaries of 
problem for the orthodox psychol- 
ty: Do they really occur as claimed? 
on: How can they be explained? 
ous forms of parapsychological phe- 
important difference. All of us at one 
tasy, with a suspension, for that time, of 
Procedure. Parapsychological phenomena, 


however, are alleged to operate with a more or less chronic suspension of the rules 
of normal scientific thinking. In the light of our previous discussion concerning 
creativity we cannot afford to dismiss such phenomena out of hand; however, we 
are not bound to accept them merely because they offer various propositions that 
are at odds with, say, those of the scientific community. Like any other proposals, 
the propositions advanced on the basis of parapsychological procedures need to 
meet the usual tests of scientific verification before they are accepted as permanent 
residents in the scientific community. 

The study of parapsychology seems to belong in the mainstream of a number of 
historical, and still quite active, ways of explaining and manipulating events that 
are without apparent physicalistic components. Astrology, for example, is still a 
preoccupation of many people. Its popularity continues in spite of the clear lack of 
any real evidence for it as an explanation of individual differences, similarities 
among people, and even future human events. Witchcraft, in one form or another, 
is still a widely practiced art, and one that is apparently increasing in popularity 
even among the more educated classes (witness the development of new courses, 
especially in “free universities”). In large measure a reaction to Christian mythol- 
ogy, witchcraft ordinarily depends upon various spells and incantations to produce 
changes in the physical world. As in the case of the more commonplace magician, 
these arts rely heavily upon suggestibility, expectancy, and selective perception. 
The tendency of the human organism to construct after-the-fact (ad hoc) expla- 
nations has created many internally consistent butexternally questionable theoretical 
systems, For those who adhere to any such system, the will to believe, rather than 
suspend judgment, is crucial to the potency of the system. This relationship is 
especially marked in the various parapsychological phenomena and the great belief 


many people have in them despite objective contradictions of various kinds. 


Spiritistic Phenomena : 

Here we can sample only a small part of the ah perea m 
perchalogical phenomena that one finds on mye eee roe paler 

Piritistic phenomena are those physical events alleged to : j 
tions oin deo rted organisms (oli. The “medium” is the vehicle by means of 
Which the spirits are supposed to express themselves. These atai j 
two sets of problems for psychologists. First, there is the question of : reality o 
the alleged phenomena themselves. Second, there is the problem of why so ere 
People (including some scientists themselves) are convinced of that atA in the 
absence of what appears to the typical scientist to be anything like adequate 


supporting evidence. A 
There is probably no problem in psychology that has such a variety of Jerca 
manifestations, ranging from the common parlor games using pr fir wien Tie 
automatic writing to seances by professional mediums of one or ans tage 
Tesult is a great mass of anecdotal, uncontrolled data, the net scientific value 


Which js y slight. 5 ee i i 

Scientists generally are incredulous as to the “evidence” typica ANTE e 
Support of spiritistic phenomena. Not only wa 4 ad of outright fraud, 
Negative results once adequate controls are in wa 
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well witnessed and often admitted, have been numerous. Astute and sometimes 
quite eminent observers, even scientists, have on occasion pronounced these very 
same events as genuine. Moreover, they occasionally persist in their belief even 
when well aware of the negative results and reports of others and the difficulties of 
objective observations. The rigor with which a physical scientist evaluates the 
theoretical interpretations of data collected in his own laboratory often seems to 
dissipate when he turns to a consideration of allegedly spiritistic phenomena. 
Table 8-2 provides a comparison of the conditions under which laboratory 
(experimental) observations are made with those typically obtaining in the seance 
(the “sitting” that the medium arranges for manifestation of communication from 
spirits). It is quite apparent that the conditions of the seance are made to order, and 
often deliberately so, for all sorts of illusions, errors of observation, and the like. 
TRICKS OF THE TRADE. Some of the techniques used by fraudulent mediums, or 
by entertainers posing as mind readers or “mentalists,” are of interest. A few 
samples will suffice to show the way in which allegedly supernatural phenomena are 
readily produced. Take the matter of answering questions, which so often mystifies 
an audience (usually live, but now also occasionally reached via television). 
Questions or commentaries are obtained in various ways by the performer, often 
by sending attendants out into the audience. The performing medium, in or out of a 
trance (which may be real), then proceeds to pick up the cards or envelopes and 
answer the questions. There are two fundamental requirements for successful 
performance of this kind. First, there must be some way of perceiving the question; 
this is the key problem. Second, the medium needs a facile imagination, so that he 


Table 8-2 A Comparison of Laboratory and Seance Conditions 


can impressively embellish his answers; here experience is a great aid in polishing 
performance. Figure 8-5 depicts a closely related type of performance. 

With regard to the key problem of perceiving the question, which may be in a 
tightly sealed envelope, ingenious performers have developed a very large number 
of techniques. One of the oldest and simplest is also one of the most effective. This 
is merely working “one behind”; that is, the performer consistently answers the 
question he has looked at in the immediately preceding envelope, which was opened 
up for reading to the audience immediately after his pretended answer. All he has to 
do, then, is remember the wording so that he can pretend to read it off as he opens 
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the next envelope; he can get one behind in various ways, such as by evading an 
answer to the first envelope—feigning illegibility, for example, or using some more 
subtle trick. Slick performances are quickly achieved with practice. 

There are other ways of answering questions from the audience. For example, an 
attendant may substitute blanks for the questions, then retire to an anteroom from 
which he communicates questions to the performer by means of telephonic or now 
wireless electronic techniques; or an attendant may simply use a large blackboard in 
the wings of a theatre, out of sight of the audience, to communicate the questions. 
Slightly more subtle techniques include various ways in which the writing on the 
paper inside the envelop can be exposed, as by moistening chemically treated 
materials with a sponge. There is no limit to the ingenuity of performers, who are 
in a crude sense magicians. Many members of the audience, left in the dark as much 
as possible, are not likely to detect the trickery and so are inclined to attribute 
supernatural abilities to the clever performer instead of suspecting their own 
judgment, as they would do under different circumstances. If, for instance, the 
performer is billed as a magician, then one may still marvel at his performance, be 
clearly incapable of explaining it, but not be likely to attribute it to supernatural 
powers. One knows that tricks are involved and that if he could look more closely 
at the performance he would probably be able to figure out how it was done. But 
magicians are notoriously and understandably reluctant to reveal their secrets, even 
when they freely admit that they are tricks, as the best magicians customarily do. 

Similar interpretations can be made of the other common phenomena of the 
seance. For example, raps, movements of tables, various noises, and the like, can be 
produced by clever performers who slip their hand or foot out of a glove or a shoe, 
or who replace one hand or foot by another when hands and/or feet are connected 
to the next person in the circle. Another very common device is the slate with the 
false front, on which a person is asked to provide some information, say in advance 
of the performance. This ploy is frequently used with especially eminent persons, 
ae are then duped into expressing their conviction as to the authenticity of the 
z pi ara oss they are not told that the slate provides a copy of 
is n, so that rubbing it off and allowing the person to keep the original 

no guarantee that the performer will not have access to the information. 


Appeal of the Supernatural 

d The E of = magical and the supernatural is a very strong one for the human 
pigs oi an beneath the surface of even the most sophisticated adults 
this "eee ER believe. Nature appears to abhor a theoretical vacuum. In 
ppb sin no appropriate belief system is inherited as part of the cultural legacy 
available in tee he is very likely to adopt one, or perhaps several, from those 
belief imbs e wentad even to invent one. The security afforded by 4 
, w us, magical, scienti isi : in the 

behavioral adjustment of most —* or otherwise—is a major factor in 
one mo the psychologist explain the remarkable appeal of the supernatural, 
poe ni bed pete: rape and stage performers alike to convince their 
involved a ers are using supernatural powers? Many specific factors af 
beyond the strong and generalized desire to believe in supernatural 


events, and thus to require very little in the way of “proof” to jump to positive 
conclusions. In the case of seances and similar events particularly, those in attend- 
ance are likely to be in an unusually emotional, and therefore receptive, frame of 
mind. (They may have recently lost a loved one, for example.) Objective observa- 
tion and critical interpretation are not traits that occur in high degree in very many 
people even under normal circumstances. As the comparison in Table 8-2 indicates, 
the circumstances of the seance are designed to discourage these thinking facilities 
and to encourage illusions. In addition, there are the general tendencies in all 
people to look for external explanations rather than internal ones and to seize upon 
and enlarge slight effects. Finally, the emphasis on successes, with failures ignored, 
isa very potent factor of widespread significance in thinking, beyond the situations 
we are considering here, We tend to remember the occasional hit and to forget the 
much more numerous misses, as, for instance, when we have a premonition of 
danger to an absent relative. How many people count their premonitions that are 
not confirmed? Very few indeed, But let one experience a single confirmation and he 
is not likely to allow his friends to forget it. The chance baseline that is necessary 
for an objective evaluation of the significance of such occasional bits is seldom even 
recognized, let alone computed. Here we see again the overemphasis on confirma- 
tion of propositions and underevaluation of failures to confirm that were noted 
earlier in the chapter when we discussed inhibitions in problem solving. 


Extrasensory Perception ? 
The parapsychological phenomena we have thus far discussed are of a quite 
different nature from those being investigated in contemporary scientific research 
programs. Under the direction of J. B. Rhine at Duke University the modern 
Parapsychological movement has succeeded in subjecting a variety of alleged 
¢xtrasensory and similar capacities to more extensive tests than have heretofore 
been applied. Here we shall not be able to analyze these experiments in any detail, 
but we can say by way of summary that many of the early methodological errors 
(èg. the use of playing cards with designs that could be seen through the back) 
have been corrected and sophisticated statistical analyses have been applied to the 
results, But granting the existence of a presumably solid residue of positive results 
in some experiments that cannot be readily explained away on the grounds of more 
or less apparent errors, one is left with the problem of how to interpret such data 
Within a scientific framework. A number of alternative postures have been sug- 
8ested. These can be summarized as follows: 
1. Adequate empirical evidence should be required forall propositions, =, e 
of their nature, with the phenomena that cannot now be explained simply left 
to the unknown. 


3. We should welcome the persistence of my 2 A : 
ESP, and should assume that the physical ame aa of apa simply is 
not capable of dealing with all the of human ja 

4, Parapsychological phenomena such as ESP should be accep! 
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absence of the kind of solid empirical evidence required of other scientific 
propositions, along with religious conceptualizations (e.g., God) and hypoth- 
eses (e.g., immortality) that cannot be readily subjected to empirical proof. 


Scientists mostly fall into one of the first two categories, whereas laymen are 
more likely to be found in the last two categories. The major reason that such a 
high proportion of scientists is disinclined to be concerned about parapsychological 
phenomena is partly historical: so many phenomena once alleged to be evidence for 
parapsychological functions have subsequently been found to be perfectly expli- 
cable in terms of previously established scientific principles. 

CLEVER Hans. The role of unconscious cues is especially significant in the kind 

of event exemplified by the case of Clever Hans. Clever Hans was a German horse 
that early in this century was hailed throughout Europe as capable of at least simple 
arithmetic calculations. It was not until careful observation of his abilitiés under 
controlled conditions was finally achieved that a more scientifically adequate 
explanation of his behavior was advanced. Hans was apparently capable of solving 
various arithmetic problems, such as simple addition or subtraction, and gave his 
answer by stamping his paw the appropriate number of times. It was found, 
however, that this ability to “count” was dependent upon the trainer’s inadvertently 
giving the horse a signal when the answer was reached in his pawing. What the 
horse had learned was simply to observe the trainer carefully and stop pawing when 
some characteristic change occurred in his behavior (such as a nod of the head or 
even a slight relaxation after the correct number had been reached). There are 
many more subtle examples of unconscious cuing, but the case of Clever Hans 
remains one of the more dramatic in the history of man’s efforts to cope with 
mysterious performances and is representative of the historical reasons for the 
general distrust by scientists of occult and supernatural hypotheses. 
_ THE FUTURE or ParapsycHoLocy. Whether or not the data on parapsycholog- 
ical phenomena now being collected under scientifically rigorous conditions will be 
incorporated into the body of scientific knowledge is impossible to predict. The 
alternative is that bit by bit they will be discovered to be artifacts (that is, functions 
of conditions other than those their Proponents claim), and so, like many other less 
well-controlled data similarly advanced in the past, will be disregarded. In any 
event, it is their interpretation that is ultimately at issue. As we have already 
indicated (in the notes to Chapter 6), a big stumbling block in this respect has 
been the Persistent failure of the proponents of parapsychological phenomena to 
offer scientifically verifiable hypotheses. It is one thing to point to the incom- 
pleteness of scientific knowledge (few scientists would really care to argue with 
that position), but it is quite another to specify the exact ways in which those 
gaps can be filled. If parapsychologists succeed not merely in pointing to the 
mysteries of behavior and experience but also in indicating how those mysteries 
can be reduced, their role in science will be assured. In the meantime, one is well 
advised to maintain a skeptical view of parapsychological claims, in light of the 
susceptibility of this kind of behavioral Process to very subtle and unsuspected 
variables and the methodological uncertainties still surrounding its investigation, 
and to suspend judgment concerning theoretical interpretations. 


CLEAR THINKING 


A good number of suggestions for improving the clarity, or objectivity, of 
thinking are implicit in the discussions already presented in this chapter and in 
Chapter 7. Here some of the more significant of these, and a few additional ones, 
will be more explicitly identified and briefly evaluated. 


Inhibitory Factors 

The many factors that contribute to a lack of clarity in thinking can be classified 
in various ways. 

Errors OF Logic. Some logical errors are normal in childhood and simply 
persist as hangovers to cloud and distort adult thinking; for example, children 
normally think in an egocentric, or self-centered, fashion, confuse correlation and 
causation (assuming that because one event precedes another it is an essential 
condition, or cause), and show a number of logical weaknesses of the kind that 
Piaget has probed (discussed in Chapter 10). There are also a number of more 
typical adult errors in thinking, such as the tendency to jump too quickly to 
conclusions and misapply formal logical processes. ‘is 

EMOTIONAL Factors. Another large class of contributors to cloudiness in adult 
thinking relates to the involvement of emotional factors. The role of prejudice and 
stereotypes in thinking and the generally significant influence of affect have been 
stressed earlier, Chronic emotional defects in some people intensify the normal 
tendencies that all of us show to allow our emotions to dominate our intellectual 
processes, e . 

It is particularly important that we keep separate our emotional and our intellec- 
tual satisfactions, especially when dealing with the different issues posed by 
parapsychological phenomena. In other words, we must guard against allowing any 
emotional satisfaction that such experiences may provide to influence our intellec- 
tual or scientific evaluation of the same phenomena. Failure to keep these two 
Processes separate no doubt accounts for much of the strong support given 
e hotogial interpretations. 

AULTY ĪNFORMATION. A third category © : : 
ciency in thinking concerns the lack of appropriate information on which to base 
sound conclusions. Sometimes this lack is recognized, but more often it seems to 


be ignored and conclusions are formed on the basis of scanty aa ne g 
questionable relevance to the issues at hand. prea si D a 
infi i i i when objective measur 

ians sesagles AE ANN ngs questionnaire study of 3,000 adults 


Conducted for the U.S. Food and Drug Administration, a surprisingly large number 


f conditions contributing to ineffi- 


questioned, and fully one fifth exp! t 
sociated with vitamin and mineral deficiency. Beli 
Medical or scientific support, can be accounted 
Proportion of the population that apparently assumes 
Monitored that they would not risk false claims. 
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ACCEPTANCE OF AUTHORITY. Finally, there is the all too frequent uncritical 
acceptance of authority, in one form or another. Statements made by recognized 
experts in one field are frequently influential even though they concern affairs that 
are unrelated to the person’s area of competence, as we have just noted with regard 
to the testimony of, say, physical scientists on issues of immortality and spiritistic 
manifestations, and as can be seen in the interminable appearance of celebrities 
testifying on television about the unexcelled quality of this shampoo or that hair 
dressing. 


Positive Steps 

Obviously, correction or reduction of the various inhibitory factors already 
discussed, or any of the many other such factors not mentioned, will serve to 
improve the clarity and efficiency of one’s thinking processes. The emotional facets, 
especially when they are not recognized as such, are generally the most insidious in 
their operation and the most difficult to remove. Here a few specific positive steps 
toward improved clarity in thinking can be briefly reviewed. 

By far the most important single step in this direction is the determination to 
open all aspects of one’s thinking to objective scrutiny, and the serious attempt to 
provide this scrutiny as well as solicit it from others. The premises on which 
conclusions are based are in this respect more important than the conclusions 
themselves, and more important than the formal logical steps by which the 
conclusions have been reached. More heat, with insignificant amounts of light, has 
been produced by unrecognized differences in assumptions than by any other single 
factor. If one habitually keeps his premises in mind and open to scrutiny, he is 
much more likely to avoid the emotional involvements that tend to freeze opinion 
and discourage the re-examination of premises, 

Raising questions about premises and assumptions generally, as well as about 
conclusions, need not be restricted to one’s own thinking. All sources of informa- 
tion should be treated with reasonable skepticism. No authorities must be taken for 
granted, unless one does so deliberately and with an open commitment, in which 
case there is little Point in arguing about those premises at least (although one may 
still wish to question the reasons for making such a commitment), The relativity of 
facts, as discussed in Chapter 7 (p. 201), is relevant to this point. There are $o 
os subtle ways in which perspectives differ that it is hardly surprising to find 

onest men differing over what appear to be identical stimulus situations. 

The major molders of public opinion or attitudes are popular media such as 
newspapers, magazines, and television. It is well to look carefully not only at 
editorial opinions, but at “facts” as reported in the media, Reporters are under 
considerable pressure to meet time deadlines and are not always able to check their 
sources carefully; publishers have business as well as social or political relationships 
with advertisers and other institutions with an interest in how the news is inter- 
preted. Although many reporters and editorial Writers strive to maintain a high 
standard of accuracy and objectivity, these cannot be assumed to hold in all cases. 
Moreover, the formation of the crucial attitudes that underlie so much of our 
thinking is mediated in a much more insidious manner than simply accepting stated 
opinions. Thus the constant barrage of physical violence to which children arè 


exposed in television programs is believed to have cumulative attitudinal effects, 
although it is difficult to show conclusive evidence of direct behavior influence at 
the time. Similarly, frequent reports of political skullduggery seem to have raised 
the threshold of public indignation to such an extent that increasingly bizarre 
events, such as those occurring during the presidential campaign of 1972 in the 
United States, seem to have little effect upon the electorate. These attitudinal 
changes in the frame of reference that people use to form their conclusions are 
much more difficult to detect, but each of us needs to guard against them in his own 
thinking, or at least to be aware of their potential function in his decision making. 

Finally, we may point to one particularly pervasive error in thinking and 
interpretation that can be more readily checked than can attitudinal change. This is 
the tendency that we all have to select data. That is, we all tend to notice things that 
fit in with our preconceptions and to ignore things that do not. Drawing conclu- 
sions that are plausible for only part of the data and ignoring failures of predictions 
while concentrating on successes (as discussed above in connection with spiritistic 
phenomena) are common examples of this kind of selectivity in thinking. Again, we 
can point to the importance of examining our preconceptions and our assumptions, 
not only for their intrinsic merit but also with regard to the role that they play as 
determinants of our perceptions and our interpretations of what we perceive. 

Selection of data is often associated with what is called the hidden agenda—the 
teal reason for decisions and actions, in contrast to the rational facade that is 
usually offered. Such hidden agendas, although perhaps most blatant in politicians, 
are common in various corners of everyone’s behavior. : = 

All the preceding points suggest the conclusion that it is not the thinking 
Processes themselves as much as their auxiliary conditions that we need to watch 
closely if we wish to improve the clarity of our thinking. Formal logic is in this 
respect of limited value. Its main role seems to be as an aid in point out the errors 
that we may make in reasoning (as was illustrated on p. 224). But the wishfulness 
1 our thinking comes from other than logical considerations and so requires other 
types of correctives and precautions if a reasonable degree of clarity is to ne 
Maintained, 


Laboratory Problems 


Morton, cited by Kimble and Garmezy (19 ae bedi 
dinal systems and logical reasoning. Errors in formal logic, like those described in 


the text, are labeled “psycho-logic” by Abelson and Rosenberg _ se 
four-card problem illustrated in Figure 8-3 and discussed in the Fe ind, 1972 
intensively investigated by P. C. Wason (1969; see Wason and Johnson-Lair 


for a More extended discussion). 


68), reported the research on attitu- 
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empty box was presented. Glucksburg (1964) found that subjects who had not 
solved this problem also showed no evidence of having perceived the box as a 
separate object when asked to describe the materials. The finding of faster solutions 
to the candle problem when subjects were asked to label each material separately 
before attempting to solve the problem was reported by Glucksburg and Weisberg 
(1966). 


Theories of Problem Solving 

The application of S-R theory to thinking, in terms of such concepts as the 
habit-family hierarchy, has been vigorously attempted by Maltzman (1955); 
Wertheimer’s 1945 book and Maier’s 1940 theoretical paper represent applications 
of Gestalt theory. 

With regard to the application of the habit-family hierarchy concept to problem 
solving, it should be noted that variable (or trial-and-error) behavior occurs when 
the subject does not have the correct response at his command. The stimulus 
situation is likely to be quite complex, consisting of multiple cues, including those 
generated by the subject’s own trial-and-error behavior. The extent to which 
various response sets of the habit-family sort are actually hierarchically arranged, as 
the S-R theory assumes, is not clear, and some theorists would question whether 
habit families are really a valuable concept. The cognitive map concept was 
developed by E. C. Tolman; the rat experiment described in the text was performed 
by Tolman and Honzik (1930). 


Computer Simulation 

A recent review of the computer-simulation research and theory has been 
published by Simon and Newell (1971); Simon’s The Sciences of the Artificial 
(1969) and Newell and Simon’s Human Problem Solving (1972) are more detailed, 
book-length presentations. The early comparison of mathematical proofs by the 
Logical Theorist with those actually done by Whitehead and Russell is in the 
report by Newell, Shaw, and Simon (1958). 

The relationship of motivational and emotional controls to cognition generally is 
considered by Simon (1969), in the context of computer research, and the same 
problem is the subject of a small volume edited by Tomkins and Messick (1963); 
Tomkins s introduction to this book is especially interesting. (He reminds us that 
adding drive and emotional determinants to computers can be done in their 
programming, and may be worthwhile from a scientific-research point of view, but 
that this will seriously detract from their efficiency as computers. It is exactly their 
disinterest, their general invulnerability to bias and breakdown or disturbance from 
such factors as emotions, that makes them such admirable tools of man.) 


Creativity 
! The characteristics of college teachers who have been identified as instrumental 
in the training of creative researchers have recently been analyzed in a large-scale 
study utilizing factor analysis of a number of personality inventories (Chambers, 
1972). The results indicated that such teachers, as compared with controls who 
were matched on relevant variables, tended to be more introverted (oriented 


towards oneself), dominant, and self-sufficient. Some support was also found for 
the proposition that they are more sensitive to esthetic factors and less likely to 
conform to social mores. 

Mackworth (1965) has stressed the importance of problem finding. The research 
on improvement of creativity scores was reported by Meadow and Parnes (1959) 
and Parnes and Meadow (1960). Koestler’s The Act of Creation (1964) is an attempt 
by this erudite scholar and long-time critic of orthodox science to interpret 
creativity as the combination (“biosociation,” in his terminology) of normally 
disparate ideas. Innovation as a byproduct of the dialogue between science and 
technology is discussed by Price and Bass (1969), and the limitation of most 
scientific progress to the contributions of a relatively small number of scientists is 
argued by Cole and Cole (1972). Hebb (1972, p. 265) has provided the list of 
examples of serendipity within psychology from which several examples were 
drawn in the text. 


Intuition 

Wilder’s 1969 paper on intuition stresses mathematical research and teaching 
methods. Greene’s 1969 edition of Polyani’s essays, Knowing and Being concen- 
trates on the tacit knowing concept. The incident involving Poincaré is described in 
his 1913 report. 


Reverie i 

Comparison of children’s play and adult reverie has been made in detail by 
Klinger (1971). Harlow, McGaugh, and Thompson’s 1971 text provides a readable 
and informative discussion of play, with special reference to its instrumental role in 
such functions as sexual adjustment. 


Parapsychology ; J 

The Case for and Against Psychical Belief, edited by Murchison (1927), contains 
some interesting discussions of classical cases. Pfungst’s 1965 account of the horse 
Clever Hans appears in a book of the same name. Ebon (1971) has written a 
Popular account of the way in which many prominent men (€.8-5 William James, 
Mark Twain, Sigmund Freud) have been concerned with parapsychological phe- 
nomena in their own lives. Rhine (1971) has presented a historical review of 
contemporary research program pioneered by her husband at Duke University. z 
addition to the classical phenomena of clairvoyance (the ability to perceive by 


Means other than the known sensory channels) and telepathy eip be 
Communicate with another mind outside of the ae he ee silty xd 


Concept of telekinesis or psychokinesis (PK) has been processes. Criti 
ermine physical piata; such as the roll of dice, pd en anny 
‘valuations of this work have been published by G : fakes 2 6. j of 
(Methodological questions concerning ESP are raised = a af (1956) 
interest is the symposium “Science and the Supernatural edited by cists 
With contributions by several prominent persons, including J. B. Rhine, physici 
and Bridgman, and psychologist Mechl. 
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This page from j an early nineteenth- 
century book sets the stage for a 
discussion of heredity and environ- 
ment. The subject of what we are 
and why we are as we are has 
always occupied scholars and 
scientists, The relative competence of 
‘Pecies and of individuals within 
Species, as well as the factors that 
Contribute to the development of 
these abilities, is the subject of the 
next section. 
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he relationship between inherited and environmental factors in the 
determination of behavior ranks as one of the most enduring and per- 
vasive issues in psychology. Its ramifications throughout psychology 
are probably as extensive as those of the consciousness-brain~ 
behavior relationship. Moreover, they tend to arouse much emotion 
(witness the issue of racial differences in intelligence, for one 
instance). The questions associated with this issue, however, give 
somewhat more promise of at least partial resolution, as should be 
evident in the following chapters. 

The first chapter of this part is again a combination of methodolog- 
ical and substantive treatments, with the objective of providing a fun- 
damental basis for understanding the issues as well as setting the stage 
for the exposition of the closely related subject matters. The latter are 
contained in three following chapters on development, learning, and 
memory. Chapter 10, on development, emphasizes strictly maturational 
(that is, primarily inherited) conditions as well as environmenta! influ- 
ences that are not commonly attributed to learning (for example, 
nutritional factors). Chapter 11, on learning, emphasizes the standard 
types of tasks that have been used but considers also the now more 
widely recognized limitations of some of the orthodox problems and 
theories. Chapter 12, on memory, focuses on that fundamental process 
as perhaps the most critical one for an understanding of human 
behavior and conscious experience. 


dual Potential 


This nineteenth-century lithograph 
pokes fun at the then contempo- 
rary theories of Charles Darwin. 
Despite the whimsey of this illus- 
tration, the topic of the individual’s 
potential and the relative impact 
of environmental factors upon its 
development is a serious concern 
to modern scientists and educators. 


251 


his chapter deals with the ancient “nature-nurture” problem, the 
question of the relative contributions to animal development and 
behavior made by inherited factors (“nature”) and of those made by 
environmental or learned factors (“nurture”). The theme of this chapter 
is that the dichotomy between hereditary and environmental influences 
is misleading. The most acceptable contemporary position is one of 
interaction between the two fundamental types of determinants. 

Interaction is illustrated, in the introductory sections, by certain 
classic biological demonstrations of the dependence of genes, or 
inherited factors, upon the environment even in what appear to be 
simple anatomical matters (e.g., the number of eyes in fish). Three 
types of methodological approach to the general problem are then 
described: statistical, experimental, and genetic. A historical overview 
of the problem is provided, focusing on the “instinct” controversy and 
describing some classic behavioral research. 

The discussion of “what is inherited” leads into a description of 
ethology, the study of the natural behavior of organisms, and an 
analysis of the interaction position. It is pointed out that there is an 
increasing dependence upon environmental (learned) mechanisms as 
compared with inherited behavioral mechanisms as one ascends the 
phylogenetic scale (that is, as one considers increasingly complex 
forms of animal life). 

For those who are not sufficiently familiar with either evolutionary 
theory or the fundamental mechanisms of heredity, Part V provides an 
account of these two topics. It concentrates on the achievements of 
Charles Darwin and Gregor Mendel, two scientific giants of the nine- 
teenth century whose work has laid the foundation for modern behav- 
ioral science as well as modern biology generally. 

The last part of this chapter is concerned with the more difficult 
problem of tracing hereditary and learned influences in human behav- 
ior. After a survey of the major types of behavior, the problem of 
intelligence is considered in depth. On this issue there has been a 
running controversy between proponents of a fundamentally heredi- 
tarian viewpoint and proponents of a fundamentally environmentalistic 
point of view. Moreover, both positions have serious and far-reaching 
political and social implications. The evidence for hereditary influence 
centers upon an analysis of test scores of identical twins, who share 
the same hereditary materials, and fraternal twins, who have differing 
hereditary materials but tend to have the same environment. In view of 
the complexities of this problem, which are summarized in the discus- 
sion, it is impossible to draw any hard-and-fast conclusions, but recent 
research does support, again, an interaction position in which both 
hereditary and environmental factors and their interrelationship are 
emphasized. Certainly neither of the two extreme positions, which 
would deny the influence of one set of factors while stressing the 
primacy of the other, is justified by available or foreseeable evidence, 


oF can any particular program of a social or political nature be justi- 
d on the basis of such evidence. 


PROBLEM 


The nature-nurture problem has generated so much misinformation that it may 
be well to start with a brief consideration of some general cautions. In spite of 
nmon assumptions to the contrary, the basic problem cannot be usefully 
arded as an “either-or” proposition. Neither hereditary nor environmental 
influences can be emphasized to the detriment of the other; both are essential. 

loreover, it is impossible adequately to assess the influence of one factor without 
sme knowledge of the other. Heredity never operates in a vacuum; environmental 
variables always operate on and by means of inherited structures. Although the 
atter point may be regarded as self-evident, the former may require some elabora- 


Interaction of Heredity and Environment i ms 
_ Even with respect to the biological inheritance of purely physical characteristics, 
itis always necessary to take into account the kind of environment in which the 
genetic determinants, the genes, operate. When the environment is radically 
inged, striking differences in genetic effects may occur. An early demonstration 
‘of this principle was provided by an experiment on fish development. By adding 
gnesium or lithium chloride to the bine in i. the 5 a Sea 
oping, it was possible to produce cyclopean (one-ey ofispring 

al” parents. Various degrees of eyedness could be produced by varying the 
‘amount of chemical added to the water, as indicated in Figure 9-1; the same re- 


sults were obtained with other animals, such as frogs. 
= This relatively simple demonstration has enormous implications for the inter- 
pretation of the role of the gene in hereditary transmission. For example, one may 

a question as to the nature of the genotype, as the presumed genetic pees 
is called. Are there genes for two eyes, for one eye, and for some - 4 
sree of separation or fusion of the eyes? Yes, and no. Yes, because obviously the 


es have all these potentials. No, because they are all the same kind of gene. The 


Major conclusion to be drawn is that, with regard to the phenotype (as the CX Its 
bodily characteristic is called), the gene has no ine oe atone d this 
ion depends upon the particular environment in which it operates, an 
E. ified. À 
Condition therefore also needs to be specifi or fruit fly, Drosophila, a favorite 


Subsequent experiments with the vinegar fly, or fruit fiy / s 
Subject of geneticists since early in this century, am this EREE Ee 
Mf experiments may be noved, First, thee ae EeP o environment; for example 
Will produce such defects only in a parti ; ample, 
 Süpernumerary (extra) legs can be produced if the eggs are hatched se in 
low temperatures, and certain abnormalities in the joints and abdomen will occur 
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Chemical 
Addition 


9-1] Eye development of Fundu- 
us as a function of the amount of 
chemical additive in its water 
invironment during early growth. 


Table 9-1 Relationship 
Between Genetic Con- 
stitution (Genotype) 
and Environmer‘ in 
Production of Body 
Structure (Phenotype) 


A second type of experiment involves “normal” genes but radical environmental 
changes during a critical period in development. Certain of the naturally occurring 
birth defects of the fruitfly (such as vestigial, or undeveloped, wings) usually 
attributed to a defective genotype were exactly duplicated in flies with “normal” 
genotypes by modifications of the temperature and moisture conditions for rela- 
tively short time periods during the development of the egg. These phenotypes 
—that is, the birth defects that resulted—could not be distinguished from the 
phenotypes resulting from the development of flies with defective genotype raised 
in the usual “normal” environment. Apparently the action of the defective gene 
could be simulated, or copied, by appropriate environmental manipulation, hence 
parents phenocopies for this kind of genetic product. The basic results are shown in 

e 9-1. 

The implications of these relatively simple demonstrations, with relatively 
simple kinds of organisms, are great. For one thing they raise the question of what 
is “normal,” particularly with regard to the environment. More specifically, they 
indicate that gene action can be meaningfully described only in relation to certain 
specified environmental conditions. In other words, genes do not carry any neces- 
sary determiners of specific body characteristics independent of developing condi- 
tions. Rather, they must be viewed as producers of certain developmental events 
mainly involving biochemical processes within cells. These processes then interact 
with both other genetically determined processes and a whole host of environ- 
mental factors to produce such body characteristics as normal or vestigial wings in 
Drosophila. 

A large number of other, more complex demonstrations of the complementary 
character of inherited and learned variables can be described. But the fundamental 
point can be made on the basis of these classic and readily duplicated observations. 


NEW APPROACHES TO THE PROBLEM 


As a result of the increasing acceptance of relativistic thinking about heredity 
and environment, there has been a growing tendency to dismiss the entire nature- 
nurture problem as a “pseudoproblem.” It is important to recognize the implica- 


tions of this position, which are not that the problems posed are unimportant, but 
rather that the ancient solutions, especially any kind of simplistic solution, are 
misguided and essentially fruitless. Such severely simplified attempts at solutions 
have been generated by posing hereditary and environmental influences as antag- 
onistic alternatives rather than necessarily complementary factors. It is apparent 
that the problem needs a radical reformulation. 

A number of alternative positions have been developed. Some researchers have 
attempted to retain the problem as initially posed but have modified the meth- 
odology. There has been a fairly common tendency to attempt to allocate propor- 
tions of responsibility, as in terms of percentages developed on the basis of 
sophisticated statistical techniques. This statistical procedure has been frequently 
applied to the problem of intelligence, which is treated in detail later in this 
chapter, For example, it might be concluded that 70 per cent of the variance 
(variation in measurements of intelligence) is due to heredity and 30 per cent to 
environment, or vice versa. Such allocations, however, must be done with extreme 
caution because of the subtle ways in which all behavioral data are sensitive to 
variations in the interacting factors. Moreover, the procedure is open to the serious 
tisk of asserting more than is justified by the data and consequently of being 
misinterpreted. The quantitative results may be distorted and used in support of 
one or another doctrinaire position. Degeneration into this kind of a “numbers 
game” is difficult to discourage. Although admittedly an improvement over earlier 
methodologies, this procedure leaves the fundamental difficulty—an implicit 
assumption of antagonistic rather than complementary factors—substantially 
Untouched. Thus it cannot be regarded as entirely satisfactory. 

In dealing with the nature-nurture interaction a more generally useful exper- 
imental procedure is to investigate each specific situation in terms of its own 
determining conditions, regardless of how they are classified. As sufficient factual 
(“lawful”) information is accumulated, higher-order generalizations concerning the 
telative contribution of nature and nurture variables to various classes of behaviors 
may become possible, But in this case they will be based upon a solid empirical 
foundation, rather than the kind of a priori generalizations, one be i the other, 
that all too often have been made on mainly theoretical assumptions. 

The two alternatives just discussed—that is, the statistical and the experimental 
‘pproaches—may be regarded as contributions to the study of individual poA 
ences, A third, considerably more sophisticated, position has been developed on i. 
basis of modern genetic theory. In essence, this genetic procedure IRER 
contribution of heredity (via the genotype) as accounting for the differences among 


in the individual animal. As one behavior geneticist has recently put it, 
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response components, the reliable and valid measurement of individual differences in the 
behaviors and in their component responses, then subsequent breeding analysis or, f or man, 
pedigree analysis by the methods of genetics over a specified set of generations in the 
history of a given population under known ecological conditions [Hirsch, 1967, p. 121]. 


The highlights of these three prototypic approaches to the nature-nurture 
problem are summarized in the chart in Table 9-2. Although there is some overlap 
of functions (¢.g., the appearance of experimentation in both the experimental and 
the genetic approaches), the emphasis varies (e.g., experimentation is the central 
concern in the experimental approach but is supplementary to population genetics 
for the genetic approach). 


THE INSTINCT CONTROVERSY 


Perhaps the best example of the general tendency to attribute causal relationships 
to heredity has been the use of instincts as explanations of an increasingly large 
proportion of human behavior. An instinct is defined as a complex behavior that 


1. Occurs universally in a species, 

2. Is inevitable under the appropriate stimulating conditions. 

3. Achieves some kind of objective generally important to the organism. 

4. Is not dependent upon practice or learning. 

During the early part of the twentieth century it became fashionable in some 
Psychological circles to use the instinct concept to attempt to counteract the 


environmentalistic bias of some prominent systematists (notably certain of the 
behaviorists). This trend culminated in the appearance of an influential textbook on 
social psychology in which practically all human behavior was accounted for by 
one instinct or another. The list had become so long as to render the concept almost 
meaningless, especially in view of the lack of anything like appropriate empirical 
support. As a result the instinct bubble burst, partly under the attack from the 
environmentalists but primarily as a consequence of its own overextended condi- 
tion. 

Instinct was replaced, in part, by drive. This new concept assumed the existence 
of internal motivational factors, such as hunger and thirst, and was eagerly 
embraced by some experimentalists. But it too began to proliferate unduly and 
soon came under strong critical attack. 

The heart of the objection to both of those nativistic concepts is not that heredity 
is unimportant but rather that the concepts have been used indiscriminately and in 
the absence of adequate empirical supports. Drive as a concept was initially in a 
position somewhat superior to that of instinct; the simpler drives, such as hunger 
and thirst, could be manipulated by straightforward deprivation of environmental 
materials. But the concept was extended to more abstract, presumed “needs” of the 
organism. Some critics felt that drive theorists were willing to attribute internal 
motivational properties for any behavior exhibited by an organism and then 
account for it by assuming an appropriate drive. ; 

This kind of use of both drive and instinct can be criticized as essentially 
“circular,” especially if explanatory powers are attributed to the concept. In the 
case of instinct, for example, man was said to be gregarious—meaning simply that 
he tends to live in groups—and such behavior was then explained on the basis of 
a “gregarious instinct,” The question as to the basis for assuming such an instinct 
might be answered by pointing to the fact that man does live in groups. Similar 
tautologies (circular arguments) were also evident, although not quite so glaringly, 
in the case of some of the drive conceptualizations. rv ik 

Beyond the circularity involved, the use of such concepts as instinct for explana- 
tions is objectionable because it is very likely to stifle further investigation. That is, 
those who use such concepts in this way are very likely to be satisfied with them 
and so unlikely to feel the need for an analysis designed to determine specific causal 
factors in the behavior at issue. Such dependence upon essentially verbal explana- 
tions in the absence of supporting evidence is sometimes called word magic. 

Dismissal of the instinct concepts as an explanatory factor was appreciably 
facilitated by certain experimental research. For example, Zing Yang Kuo made 
extensive observations on the developing chick embryo by replacing a section s 
the egg shell by a transparent window through which developing behaviors coul : 

closely watched. Kuo demonstrated the continuity of the development o 
Stepping behavior, which was generally considered to be instinctive aap oe 
Occurred shortly after hatching in the absence of any apparent practice. The criti 
Phases that Kuo noted were as follows: 


1. Head turning, at fifth day of incubation. 
2. Forelimbs flapping, from eighth to tenth day. 
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3. Trunk wiggling, on twelfth day. 
4. Alternate stepping, progressively occurring until hatching at twenty-first day. 


When this sequence was observed during incubation, the chick invariably 
walked. However, if one or the other of these phases failed to occur, the chick was 
crippled at hatching. 

Kuo’s theoretical interpretation, which was ingeniously related to his observa- 

tions, stressed mechanical factors; he felt that it was basically the developing 
structure interacting with the environment that determined the behavior. He 
accounted for the initial head turning on the grounds of its weight; the neck 
musculature had not kept up with head growth, and so the first side-to-side 
movements started. The forelimbs similarly flapped from side to side because there 
was no room for any other kind of movement. The trunk wiggling was likewise a 
function of space limitations; there was no room within the cell for full movements. 
Finally, and most important, the alternate stepping that was observed during the 
later days of incubation was clearly due to the fact that free movement was only 
possible with one limb at a time, again owing to the crowded condition of the 
rapidly growing chick embryo within the shell. Thus a considerable amount of 
“practice” and integration of these various reflexive movements had already 
occurred within the shell at the time of hatching, so that the normal alternate 
stepping behavior of the newly hatched chick was simply an extension of these 
earlier behaviors. 
; Kuo’s theoretical interpretation is important because it stressed the interaction of 
inherited structural conditions with environmental factors as an explanation of this 
particular kind of behavior. Such an analysis clearly left little need for any kind of 
direct and inevitable hereditary influence upon behavior, such as was assumed to 
occur via instincts as they were then viewed. Although more recent research has 
required some modification in Kuo’s interpretation of embryo chick behavior, 
mainly in that a greater degree of control of developing behaviors by neurological 
structures is indicated, the descriptive value of these early observations and the 
main thrust of Kuo’s interaction position remain. 


Naturalistic Studies 


A marked renewal of interest by psychologists in the hereditary determinants of 
behavior has been evident within recent years. Very largely this trend has been 
stimulated by the researches of a small group of zoologists who have specialized in 
naturalistic studies of animal behavior, The ethologists, as these animal observers 
are called, were initially concerned mainly with the behaviors of birds and fish in 
their natural environment but have more recently extended their studies to a much 
wider variety of animal forms, even including man himself. 

The most prominent ethologists have been Konrad Lorenz and Niko Tinbergen. 
These men have led the movement in Germany and England, respectively. 
Lorenz s studies of imprinting in ducks—with widely circulated newspaper pictures 
of imprinted ducklings following him in preference to ducks—are the most famous 
illustration of classic ethological research. Tinbergen’s description of the fighting of 


— sticklebacks, small and widely distributed freshwater fish, is almost as well 
wn. 


Some of the more important ethological concepts may be reviewed to show 
something of the nature of their contributions. Species-specific behavior, a kind of 
modern counterpart of the earlier instinct, refers to a behavior pattern that is highly 
specific to a given type of animal in contrast to those that are developed on an 
individual basis. For example, all birds of a particular species tend to build the 
same kind of nest and to sing the same kind of song, more or less independently of 
their environment (although the latter behavior is definitely dependent upon 
experience in some species). Both nest building and singing, then, are considered 
species-specific behaviors. 

The fighting behavior of the male stickleback provides an especially interesting 
illustration of ethological research. During the mating season the underbellies of 
these male fish turn bright red. At this time they attack any other male stickleback 
that happens to approach their nest. Tinbergen’s observations demonstrated that 
the stimulus for this kind of species-specific behavior is the redness of the belly. As 
a matter of fact, it is the redness alone that triggers the attack because when a 
variety of models is shown to a male fish in breeding condition practically any kind 
of red spot will serve as a stimulus, quite apart from its resemblance to a fish. 

One major result of the success of the ethologists in re-emphasizing the heredi- 
tary components in behavior has been a renewed interest in evolutionary theory as 
it applies to behavior. Although psychologists have generally recognized the 
Significance of evolutionary theory as a historical factor in the development of 
Psychology, its direct applicability to contemporary problems has until recently 
been neglected. Now, however, one hears more frequent reference to the evolution- 
ary “niche” occupied by some particular animal species; when used with special 
reference to psychology, this term refers to the constellation of adaptive behaviors 
that have developed in that particular form during the course of its evolution. 


The key question in the behavior-heredity issue is, “How do the genes operate to 
Produce behavior patterns?” It is clear that behavior cannot be inherited, it must be 
transmitted via some kind of anatomical structure. Put another way, the question 
becomes, “What structure or process is inherited that mediates the expression of 
Particular behavior patterns?” Although it is quite possible that there is no single 
simple answer to this question, and certainly none is possible on the basis of the 
evidence now available, some of the major alternatives can at least be described and 


tentatively evaluated, 


WHAT IS INHERITED? 


assumption to make because we knew so 
stem. The 
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general consensus among scientists is that such “wired-in’” connections are most 
probable for some of the more reflexlike behaviors characteristic of the lower 
organisms. 

A second major class of heritable factors that may predispose the organism 
toward particular behavior patterns consists of the anatomical and physiological 
properties of the sensory and motor equipment. An animal’s behavior is obviously 
circumscribed by the kind of motorium, or complex of potential movements, it 
inherits, and we have already seen how the sensorium, or complex of receptor 
capacity, is also involved in the organism’s behavior. We noted earlier the depend- 
ence during breeding of the male stickleback’s fighting response upon its perception 
of a spot of red, normally appearing on the belly of an intruding male fish but just 
as effective in eliciting a fighting response when presented in other, unfishlike ways. 
Nest building of birds, where each kind of bird tends to build a nest more or less 
peculiar to the species, very nicely illustrates the dependence of some behavior 
upon both sensory and motor properties. Careful study of the type of nests built by 
a particular bird shows this relationship. Thus certain birds appear to be more 
attracted by some colors than others, as in the bits of straw or grass available, and 
are more capable of picking up certain types and sizes of such materials and 
depositing them in a particular manner. These sensory and motor predispositions 
can often be correlated with differential sensitivity to wavelength and with the 
anatomical properties of the claw with regard to picking up objects. 

The ethologists have provided us with a rich diversity of interesting and 

challenging behavioral data. The “hawk-goose phenomenon” nicely illustrates the 
apparent dependence of basic behavioral processes upon inherited factors. This 
phenomenon consists of the escape reactions shown by certain birds when the 
silhouette of a hawk passes overhead and the failure of these reactions to occur 
when exactly the same silhouette passes overhead but in the opposite direction, 
simulating a goose. The situation is illustrated in Figure 9-2. 
À Presumably the fear reaction to the hawklike stimulus has been selected and fixed 
in the course of evolution of these birds because of the great survival value of the 
response. The use of simple triangles moving with apex forward or backward does 
not differentially excite the birds, and the response does not seem to depend on 
prior experience, It does appear that there is some inherited tendency in certain 
birds to react with fear to the particular silhouette produced by a predatory hawk 
flying overhead and not to that produced by a harmless goose, but the basic 
mechanism of this behavior—that is, precisely what is inherited to mediate 
it—remains to be determined. 

CHEMICAL MESSAGES: PHEROMONES. Within recent times research on animal 
behavior has demonstrated the existence of a new type of behavior determinant. 
The pheromone is a chemical produced by one organism that serves as an indicator 
or provides a “message” for other members of the species. A good example is the 
production of certain chemicals by fearful animals, the detection of which by other 
organisms can produce a similar fearful reaction, even in the absence of the initial 
alarming stimulus. The production of the pheromone is a hormonal rather than 
strictly a motor phenomenon, so that its inclusion within the present section really 
requires a broadening of the present category to “effector” rather than merely 


9-2 Hawk-goose phenomenon. When 
the silhouet is moved in the indicated 
direction, it resembles a hawk in flight 
and birds on ‘se ground exhibit alarm. 
When the siisuette is moved in the 
opposite dire: tion, it resembles a goose 
in flight and `> ground birds ignore it. 


Motor processes. On the reception side, the detection of and response to such 
chemicals may be viewed as clearly sensory in function, much in the way the red 
Spot operates to trigger responses in the male stickleback. The role of chemical 
communication in the insect world has been studied intensively, and chemical 
factors have also been recognized in reptiles and fish. However, the discovery of 
increasing numbers of this kind of chemical messenger in mammalian forms opens 
Up the prospects of a new and potentially quite important kind of primarily 
“innate” behavior determinant for the higher animals and one in which the 
influence of environmental variation is normally relatively small. 


THEORETICAL POSITIONS 


It would be only a mild exaggeration to say that almost as many different points 


of view exis : “innate” behavior as there are “experts” of various 
kinds who pol positions. Rather than attempt to tease out fp 
often subtle differences among these many and varied positions we may bri y 
ibe two of the more extreme views, one from each end of a ee tose 
€ will then present a generalized compromise viC™ a 
aPproximately representative in its major tenets of a majority of a misaa and 
Psychologists who have recently themselves with this basic a 
Inware Eqpuasts, The continuum that we are here using is the degree to wil. 
the particular theoretical account gives explicit acceptance to the proposition 
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hereditary (genetic) and environmental (learned) components in behavior can 
indeed be separately identified. Perhaps the most extreme acceptance of this 
orthodox position is represented by Konrad Lorenz, the eminent German etholo- 
gist. Lorenz holds that there are only two ways in which information about the 
environment can be provided to the organism: (1) via evolutionary adaptation as 
this is recorded in the gene pool of the species and (2) via the learning of the 
individual organism from its sensory experience. Both types of information inputs 
are always present in the organism, but Lorenz believes that these two sources of 
information are differentially and often exclusively associated with different kinds 
of responses. He acknowledges the interplay of sensory input with genetic disposi- 
tion but still feels that the role of certain unlearned “chunks” of behavior remains, 
as in the so-called vacuum responses. There are certain presumably “inherited” 
reactions, such as some of the mating responses in male birds (strutting, for 
example), that animals exhibit in the absence of the usual stimulating conditions. 
Among the major ethologists Lorenz thus stands as the strongest proponent of the 
singularity of hereditary and environmental factors in the determination of behav- 
ior. 

ENVIRONMENTAL Empuasis. The end of the continuum opposite that occupied 
by Lorenz is occupied by the American-trained Chinese behaviorist Zing Yang 
Kuo. Kuo saw no need for attempting to sort out alleged “innate” from “acquired” 
behaviors. Although generally referred to as an extreme “environmentalist,” Kuo 
himself disclaimed this role. Rather, he regarded himself as an “epigenetic behav- 
iorist,” by which he meant to convey the general notion that understanding 
behavior development is dependent upon the analysis and synthesis of a number of 
different kinds of more molecular approaches. These more basic approaches that 
contribute to an understanding of behavior are summarized by Kuo as (1) 
morphological factors, (2) biophysical and biochemical factors, (3) stimulating 
objects, (4) developmental history, and (5) environmental context. Kuo’s epigenetic 
position stresses the continuity of behavior, as expressed in the phrase “a con- 
tinuous stream of activity from fertilization to death” (Kuo, 1965, p. 13). His own 
pase has documented the behavioral continuity that is the keystone of his 

eory. 

Kuo borrowed the term epigenetic from embryology. It refers to development 
that is considered to be new, and essentially independent of prior determination; 
the epigenetic position contrasts with the preformation position, according to which 
development is fixed in advance, or fully determined by genetic blueprints. On the 
negative side, Kuo objected to many of the observations and conclusions of the 
ethologists, and in particular Lorenz, on the grounds that they have ignored t00 
many of the behavioral deviations that actually occur. His own long-time observa- 
tions of fighting in chow dogs, for example, failed to corroborate the generally 
harmless ending of fights between such dogs in which the dominant dog allows the 
weaker one to survive unscathed if it lies on the ground and exposes its throat. This 
presumably innate behavior pattern, more clearly evident in wolves, was seen by 
Lorenz as evidence for evolutionary adaptation being transmitted through the 
genes and acting to help preserve the species. Kuo objected that Lorenz overlooked 
too many other fighting patterns, and remarks that in his own experience “there are 


also many circumstances in which such a response is an invitation to certain death, 
as it gives the top dog an opportunity to grab the underdog’s throat and shake it 
until the underdog is dead or at least shows no sign of bodily movement” (Kuo, 
1967, p. 20). 

INTERACTIONIST PostTION. The more typical position on the nature-nurture 
issue, and the one that is most often adopted by both English-speaking ethologists 
and American comparative and experimental psychologists, is essentially an inter- 
actionist point of view. It holds that all behaviors are joint functions of hereditary 
(genetic) and environmental (learning) factors. Although for certain purposes one 
or the other of these two factors may be stressed, their opposition is a remnant of 
old and misguided assumptions, and neither one can be dispensed with in con- 
sideration of any behavior. The behavior geneticists point out that behavior, like 
all phenotypical features, is of course influenced by genes, but that it is the dif- 
ferences in behavior, rather than the behavior itself, that can properly be attributed 
to genetic control. 

Another way of putting this point is to refer to the gene pool of a given 
population, in accordance with the general position of behavior genetics described 
earlier in this chapter (cf. Table 9-2). Viewed in this way, heredity certainly 
imposes some stringent limitations upon behavior. That is, there are no doubt 
genetically imposed limits upon behavior beyond which environmental variations, 
no matter how beneficial, cannot push an organism; for example, consider the great 
difficulty of teaching a chimpanzee to use vocal speech, in contrast to the relative 
tase of teaching him sign language, as described in Chapter 7, p. 191. This fact 
Suggests that the gene pool from which these organisms have been produced is 
restricted more with regard to oral mechanisms than with regard to symbolic 
functions of the kind that underlie language. da 4 

Environmental conditions are also capable of imposing limits on behavioral 
Potential. Thus a very poor environment can impose practical limits beyond which 
an organism’s genetic endowment, no matter how rich, cannot go. This issue is 
especially relevant to the problem of intelligence, and will be treated in depth as a 
key problem in the heredity-environment interaction. À 

An informative way of looking at the relationship between hereditary factors and 
behavior is to correlate particular types of behavior with the phylogenetic level. 
One such correlation is reproduced in Figure 9-3. The extent of the various —_ 
of adaptive behavior among the invertebrate and vertebrate phyla is schematical y 
indicated. Increasing dependence upon learning and a correspondingly decreasing 
dependence upon heredity is evident as behavior patterns become mare comp = 
Taxes, also called tropisms, are whole-body orientations or forced pean =H 
Particular environmental forces (e.g. the flight of a moth into R light PAT a ed A 
climbing response of a young rat up an pae Taxes are primarily determined by 
genetic factors. Reflexes are defined as relatively 1 i 
under appropriate persed: and are also generally regarded as primar y aa 


isting of rather 
Instincts differ from reflexes in being more complex, often consisting © 
4 : t 
elaborate chains or patterns of specific behaviors and serving riar more oni 
biological function, such as reproduction and thereby survival of the speci 
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9-3 Schematic portrayal of the changes that take place in the major modes of 
adaptive behavior in phylogeny. (From Dethier & Stellar, 1970.) 
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the case of the so-called sexual instincts. Instincts are like reflexes in that they are 
characteristic of the species (and are perhaps better termed species-specific, in 
contrast to individual-specific, behaviors). But as we have already seen in our 
earlier consideration of instincts the role of the environment in such behavior has 
been shown to be much more extensive than was initially believed, so that they may 
be regarded as clearer evidence of interaction than either taxes or reflexes. Both 
learning (briefly defined as the change in behavior attributable to behavior itself) 
and reasoning (briefly defined as the solving of problems by manipulation of 
symbols; cf. Chapter 8) are clearly products of interaction between heredity and 
environment but with increasing dependence upon the opportunities available in 
the environment. 


HUMAN BEHAVIOR 


Man is the most interesting and at the same time the most difficult organism in 
which the heredity-environment interaction can be studied. He occupies a unique 
position with regard to this problem not only because of his greater learning and 
reasoning abilities but also because of the infinitely greater opportunities for 
learning that are made possible by culture. Alone among animals the human spe- 


cies has produced a substantial cultural heritage that, like genetic or biological 
heritage, is passed along from one generation to the next. The task of teasing out 
innate and acquired determinants in human behavior thus becomes correspond- 
ingly more difficult. 

Taxes, the most relatively “innate” category, do not operate in man, as far as we 
can now see. Reflexes do play a small and sometimes important part. The role of 
instinct category is shown as minimal, in Figure 9-3, but this estimate is really of 
limited significance because of the ambiguity of the instinct concept, even with 
regard to a strictly descriptive usage of the term. Both learning and reasoning, with 
preponderant contributions from the environment, play obviously maximal roles. 


Reflexes 

All reflexes have a clear biological basis and may well be considered as essentially 
“innate.” Most vital reflexes (those necessary to life, such as breathing, heartbeat, 
and the like) as well as some with less significant roles (e.g., sneezing) clearly fit this 
description. With certain other apparently similar reflexes, however, the picture is 
Not nearly so clear. 

The difference seems to lie mainly in the extent to which the given reflex 
becomes embedded in cultural factors. The prime example here is probably sexual 
experiences and individual behavior, and specifically the reflexes involved in the 
sexual act. Even before these were so intensively studied by interview and in the 
laboratory, the fact that there is an amazing variety of sexually stimulating cues in 
humans was well established; for example, sexual “fetishes,” or quite unusual 
individualistic kinds of sexually arousing objects (¢.g., shoes) were fairly CME 
Place in the clinical literature. With the new openness in Western society, and 
particularly in the United States, with regard to sexual matters, the extent of the 
Variation from “normal” sexual practice has become more apparent. Although 
there is no general agreement among scientists as to the effective determinants 1n, 
for example, homosexuality, most authorities leave room for substantial contribu- 
tions of both the genetic and the environmental sort. 


Basic Psychological Processes v ” 

Although it would be foolhardy indeed to attempt any very meaningful genera- 
ization about all the basic psychological processes with regard to the FANNA 
environment problem, it is nonetheless quite clear that both factors play a su po 
tial role, The details of this role are treated in other chapters. For example, vis 
research has demonstrated evidence for functions that are sometimes nape 
of and sometimes dependent upon experience (cf. Chapter 6). In the study 0 
Motivation (Chapter 14) it has long been customary to distinguish es. 
“primary” and “secondary” needs on the basis of a dichotomy between ni 
and learned conditions. And learning itself (Chapter 11) has been shown Eav 
restrictions imposed by genetic determinants that can be quite striking. 


Complex Psychological Processes l 
Formerly labeled “higher mental .” complex polop paa 
were for a time largely ignored by American psychology. As the influence 
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early Watsonian behaviorism, and the subsequent positivistic movement colorfully 
referred to as “dust-bowl empiricism,” waned, renewed interest generally devel- 
oped in such problems as thinking and cognition. The research of Piaget on 
cognitive development began to receive more respectful attention, and it was 
generally regarded as providing support for the critical contribution of innate 
factors. Psychologists began to look more closely at the fascinating problem of 
human language, partly in collaboration and partly in competition with linguists. 
Because the controversy concerning language is in certain ways highly instructive 
for the heredity-environment problem, we digress at this point to treat it in more 
depth. 


Language 

The history of the psychological approach to the problem of language can be 
summarized quite briefly. For the behaviorists, language has typically been viewed 
as learned through a form of conditioning. Watson early advanced an interpretation 
that involved simple classical conditioning whereby the infant’s early babbling 
sounds are repeated back to him by parents and other adults and associated with the 
appropriate objects in the environment. More recently Skinner has offered a much 
more refined theoretical account in which language learning is held to be in essence 
no different from other kinds of behavior. As the study of linguistics developed, 
however, these conditioning views were rejected as too simplistic, first by linguists 
and later by psycholinguists (the name used for those who are trained in one or the 
other of the two disciplines but are substantially at home in each and concentrate on 
the study of language). The linguist Noam Chomsky in particular was widely 
influential in his attack upon Skinner’s views as being totally inadequate to account 
for the subtlety and intricacy of grammar. Chomsky and a great many experts in 
the field have concluded that language is not learned and hence must be in some 
way an inherited function. 

It is no tribute to psychology that this latter position, which at best must be 
regarded as essentially negative in character, was so long allowed to stand substan- 
tially unrebutted. Only recently have effective rebuttals been presented. The gist of 
these is that cognitive learning rather than conditioning can be utilized to help 
account for the acquisition of language and that prematurely attempting to separate 
out the contribution of inherited and experiential factors in this kind of behavior is 


inadvisable. The interaction position has been wisely expressed in the following 
passage: 


It is clear that man is born to talk, innately provided both with the capacity and with a 
motivation, almost a need, to learn, at least in the case of native language. . . , In behavior 
that depends on perception and thought, the relation of constitution to experience is 
multiplicative rather than additive; to ask which is more important is like asking which 
contributes more to the area of a field—its length or its breadth. . , , Both are of 100 
percent importance, even when one is a greater source of variance than the other, and their 


relation is such that one must understand both to understand ei nd 
Tucker, 1971, pp. 213-214]. — ian” 


i Hebb et al. proceed to discuss the manner in which certain of the major problems 
in language learning might profitably be attacked. The value of this kind of 


interpretation lies not in the fact that it has succeeded in providing irrefutable 
evidence of learning of language, but in the fact that it is a more realistic and 
potentially profitable point of view that is clearly expressed as an alternative to the 
extreme environmentalism of some of the learning theorists and the mystic 
acceptance of a crude nativism by so many linguists. Working out the details of 
acquisition of language will not be an easy task but at least the scientist should be 
pointed in a direction that offers some promise of ultimate success. 


Personality and Social Interaction 

Again the interactionist position is essential to a clear understanding of the basic 
problem presented by personality and social interaction. It has been succinctly 
expressed as follows: ; 


We do not propose that genetic transmission determines specific form of detailed social 
interaction, The problem is not that simple and the answer is predictably multifactorial. We 
do assert that we can now begin to know—not what the human animal is going to do—but 
what it is likely to do. Because of the animals we are, we can try to predict what is easy for 
human animals to learn; and because of what we are not, we can try to outline what is 
difficult for us [Tiger and Fox, 1971, p. 27]. 


With regard to some of the more specific problems in this area, at least one 
Personality factor is usually accorded a broad constitutional basis. This is tempera- 
ment, the chronic emotional level of an individual. On the other end of the 
heredity-environment continuum, the host of specific details of attitude and belief 
(political, religious, and the like) must, like the details of whichever language is 
learned, be granted a heavy environmental determination. In between, there are 
many personality traits in which the relative contributions of innate and acquired 
factors are evident but not easily separated. Indeed, one of the more fascinating 
general problems in this particular area concerns whether peculiar modes of 
response (as in thinking) are in fact substantially transmitted genetically, as casual 
observation of familial similarities often suggests. The many difficulties of perform- 
ing the ex perimental research required for a solution of this problem, with adequate 
Control and manipulation of environmental as well as genetic variables, preclude 
any quick and easy answer and suggest that the problem will be with us for a long 
Period of time. 


INTELLIGENCE 


From the standpoint of contrasting the roles of heredity and environment, pe 
are few problems as relevant as intelligence and its testing. This oscil 
Probably aroused more emotion, with no clear signs pean one 
Single issue in psychology. Intelligence testing is an especially contr 
because of its ramifications in political and social, ethical and educational, r = 
and economic matters. The recent emphasis upon minority rights has spotligh 
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Take a Breather 
THE CHITLINGS INTELLIGENCE TEST 


Most authorities now agree that it is impossible to 
devise an intelligence test that is completely free of 
bias and equally fair to all social and cultural groups. 
The bias occurs because all test materials must use 
items of information with which various cultural groups 
are differentially familiar. Because most test construc- 
tors and most of the subjects tested have been from 
the white middle class, the typical intelligence test is 
generally assumed to be relatively biased against the 
blacks in American society. 

To demonstrate how difficult it is to make a reason- 
ably accurate showing with unfamiliar test materials, 
regardless of how intelligent one might be, try answer- 
ing the following test items. They are taken from the 
Dove Counterbalance Intelligence Test, devised by a 
social worker in a black community. Write your 
answers on a scrap of paper and refer to the box on 
p. 270 for the scoring key. (This exercise assumes that 
the reader is unfamiliar with black ghetto culture; 
otherwise, obviously, its impact is likely to be substan- 
tially reduced.) 


. Which word is out of place here? (a) Splib, (b) 
. A “Handkerchief head” is (a) a cool cat, (b) a 


. Cheap *‘chitlings” ... will taste rubbery unless 


. Hattie Mae Johnson is on the county. She as 


. “Hully Gully” came from (a) “East Oakland,” (b) 


Blood, (c) Grey, (d) Spook, (e) Black. 


porter, (c) an “Uncle Tom,” (d) a hoddi, (e) a 
“preacher.” 


they are cooked long enough. How soon can you 
quit cooking them to eat and enjoy them? (a) 15 
minutes, (b) 2 hours, (c) 24 hours, (d) 1 week (on 
a low flame), (e) 1 hour. 


four children and her husband is now in jai: for 
nonsupport, as he was unemployed and was riot 
able to give her any money. Her welfare check is 
now $286 per month. Last night she went out with 
the biggest player in town. If she got pregnant, 
then, nine months from now, by how much will 
her welfare check change? (a) $80 more, (b) $2 
less, (c) $35 more, (d) $150 more, (e) $100 more. 


Fillmore, (c) Watts, (d) Harlem, (e) Motor City. 
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applied to persons who have not had the advantages offered by the middle-class 
white environment from which have come the majority of the subjects on whom 
these instruments were developed. 
The controversy has been stirred anew within recent years by the publication of 
a particularly provocative scholarly article, by an educational psychologist, Arthur 
Jensen. After a thorough review of the voluminous literature on the issue of genetic 
transmission of intelligence, with special regard to white-black differences in 
American culture, Jensen concluded that the black population is probably about 15 
IQ points inferior, on the average, and should possibly be provided with a different 
kind of educational program. This conclusion was vehemently opposed by large 
numbers of psychologists, among others, and the result has been a considerable 
airing of the issue and a reconsideration of many of its manifold facets. 
The present discussion begins with a consideration of the problem of defining 
intelligence. After a brief account of the history of intelligence testing, it will 
proceed to the various kinds of evidence in support of heritability, and the 
criticisms of this evidence, before closing with a consideration of the theoretical 
and practical implications of all these matters. As suggested above, this problem is 
explored in depth not only because of its intrinsic importance but also because of 
the way in which it permits a full analysis of the intricacies of the heredity- 


environment interaction. Only those technical aspects of intelligence testing that 

directly relevant to the present concern are considered here; the remaining 
‘aspects, and a more thoroughgoing treatment of testing generally and other types of 
tests, are presented in Supplement A-5. 


Definitions 
_ “Intelligence is what the intelligence test measures.” This prime example of an 
“operational” definition is among the most ridiculed, if occasionally defended, of 
all definitions in psychology. Most such ridicule is misplaced. Any operational 
definition has one, and only one, purpose: clarity of communication. Thus although 
itmay be rightfully accused of being tautological, the operational definition quoted 
is nonetheless correct. It is used so commonly mainly because it is needed as a 
reminder of the facts of scientific life. The major reason for objecting to this 
definition is the perfectly correct belief that there is more to “intelligence” than 
what is measured by any test. As most of us ordinarily think of the term, intelligence 
refers to the relative quickness with which an individual organism understands, 
especially but by no means exclusively with regard to problem situations with 
symbolic representation. Colloquially, the ability to “catch on,” assuming adequate 
sensory functions and background experience, is what is involved. More broadly, 
intelligence relates to an individual’s ability to solve problems, especially again 
with reference to reasoning or the use of symbolic operations. Finally, in its 
broadest usage, intelligence refers to an organism’s generalized adaptive ability 
(although this usage clearly involves a number of processes, such as sensory and 
Motor functions, which are not normally included in the sharper definitions). 
There is nothing “wrong” about these various definitions, as long as one can 
make clear to others how he is using the term. Their weakness is in relation to their 
measurement and their utility in the development of scientific propositions. It is at 
just this point that the more prosaic but more exact operational definition comes 
into the picture; we need to measure intelligence, or any other organismic variable, 
by particular empirical situations. Just as the experiment is a specific kind of 


controlled observation, so the test is a specific type of highly circumscribed 


observational situation. It is necessary to sample a person’s behavior in order to 
ly do not have the 


estimate his intelligence (or some other trait) because We simp 
time needed to make the long-term observations on individuals that will tell us 
More fully than most tests what we want to know about them. There are just too 
Many individuals to be evaluated, and too few psychologists, or other appropriately 


trained professionals, all with limited working time. 4 
Vi i i ing intelligence as what is measured by one’s test 
iewed in this way, defining intelig ver, it does not mean 


instrument is fairly obvious but certainly not foolish. Moreover, 1t ae 
that the tester or the scientist using test results believes that this is all there 1s 1n 


intelli as well as anyone else that he is working 
elligence. He knows, or should know, Eps 


With only one segment of a very broad and pervasive concept. 
able scientific propositions are to be developed and critically evaluated by others, as 
they must be if science is to advance, then the narrow but empirically and con- 
ceptually manipulable operational definition must be used as a complement to the 
more commonsensical but less usable ordinary definition. 
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Breather Interpretation 


THE CHITLINGS INTELLIGENCE TEST 


All correct answers are (c). 


Testing Intelligence 

If intelligence is (for certain scientific purposes at least) what the intelligence test 
tests, then just what is it that is tested? 

The first widely used intelligence test was devised by the French psychologist 
Alfred Binet, in collaboration with a French physician, Theodore Simon, in the 
early 1900’s. Their Binet-Simon scale was the result of the formation of a commis- 
sion, of which Binet was a member, whose charge was the development of tech- 
niques that could be used in the diagnosis of mental retardation in French school- 
children. 

Discarding the use of simple sensorimotor tasks and instrumentation then 
popular in the psychological laboratory, Binet and Simon worked up a battery of 
graded problems whose presentation and solution required mainly paper and pencil 
and some common objects. They also developed a scoring technique by means of 
which an individual’s successful performances on the various test items, graded 
according to age normally required for success, were accumulated to produce a 
“mental age” representing his overall achievement. 

This age-scale concept was quickly adopted in other countries. In the United 
States L. M. Terman at Stanford University produced an American version, the 
Stanford-Binet Scale, which has proved to be both the most popular individually 
administered intelligence test and the prototype from which most other tests, both 
group and individual, have been developed. 

Several fundamental characteristics of this type of intelligence test need to be 
reviewed. First, like any behavior sample, the typical intelligence test is a direct 
measure of achievement; it measures in essence what the testee has learned. As a 
kind of general aptitude test, however, it differs from an achievement test per s€ in 
that its objective is to predict from selected small behavior samples the much wider 
behavior potential of the individual testee. Second, to be generally useful it must 
have the twin properties of reliability and validity. A reliable test is one that can be 
depended upon to give at least approximately the same result on successive 
administrations, assuming no significant changes in the testee or the testing 
conditions, A valid test is one that in fact measures what it purports to measure. 
Reliability is most simply evaluated by repeating the test (or by somewhat subtler 
devices, such as correlating one half of the items with the other half, called the 
split-half measure). Validity is usually evaluated by correlating test results with 
some independent criterion; in the case of intelligence, teacher's ratings or school 
grades might be used. The procedure by which test reliability and validity ar¢ 


developed, along with the selection of items to be used in the final test, is called the 
standardization of the test. Once a particular test, such as the Stanford-Binet, has 
been developed and accepted it can be used as a criterion against which other new 
and different tests (e.g., group rather than individual) can be evaluated. It is 
important to keep this description of the intelligence test well in mind, because 
some of the most trenchant criticisms of the alleged misuse of intelligence tests 
depend upon a clear grasp of these simple characteristics. 

An ANALOGY: MEASURING HEALTH. It may be helpful at this point to digress a 
bit and consider a somewhat analogous problem in the field of biology, that of 
estimating the general health of an individual. The fact that many of the particular 
problems connected with the measurement of health as a general concept are 
essentially the same as those found in estimating intelligence as a general concept 
should facilitate the understanding of the basic difficulties in the latter case. 

Like the intelligence of an individual, his health cannot be adequately indicated 
by any single empirical measure. This fact tends to make health, like intelligence, 
an elusive but important concept. The solution is to use a battery of measures (e.g. 
pulse, blood pressure, body temperature, and the like). General health, like general 
intelligence, is a relative rather than an absolute concept. That is, for the great 
majority of individuals, in whom there is no overwhelming injury or disease 
present, a physician uses norms, or standards based upon a frequency distribution 
of results, much as the psychologist uses norms in working up a single test score, or 
a group of test scores, related to his subject’s performance. There is a greater 
tendency in the case of health to apply absolute standards (such as a pulse of 72 
heartbeats per minute), but this is really done in a rough and approximate manner. 
The more exact biochemical measures, such as are now often obtained in automated 
analyses of the blood, must still be evaluated as a part of the overall picture by the 
physician. 

Like most analogies, this analogy breaks down in numerous respects, such as 
With regard to the dependence in medicine on negative cases, such as serious 
disease, to which severe mental retardation does not seem comparable. But for the 
majority of persons both of these important generalized concepts can only be 
evaluated by specific empirical samplings, so that predictions as to future condi- 
tions can be reliably made in the absence of continuous expert observation, mia 
1$ not feasible. Dependence upon friends and relatives, who are in the ite 9 3 
being able to make long-term, continuing observations, is also not snqpnaali 
tither case, the operation of biases of various sorts makes conclusions suspect, 
although it is true that much more than chance success should be achieved in 
Way. For the more exacting quantitative demands of scientific experimentation an 


theorizing, however, more specific data are needed. 


Eviden: k 

mina e pwa eT g manipulations that are not feasible for human 
subjects the researcher interested in assessing the contribution of heredity et 
intelligence has tended to utilize the “natural experiments” earns appt 
Careful distinction between the two major kinds of twins is necessary in this 
research. Fraternal twins come from two 
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independently. They are no more closely related genetically than any pair of 
siblings and are just as likely to be of opposite sex as of the same sex. /dentical 
twins, on the other hand, are the result of the complete separation of the two cells 
produced at the first cell division (mitosis) of the fertilized egg or shortly thereafter. 
Identical twins therefore have exactly the same hereditary makeup and are always 
of the same sex. Because they come from two fertilized eggs, or zygotes, fraternal 
twins are technically referred to as dizygotic, whereas identical twins, coming from 
a single egg, are called monozygotic. 

Fraternal and identical twins can be separately identified on the basis of various 
anatomical and physiological measures. Comparison of the two types of twins has 
consistently indicated that identical twins resemble each other more closely on 
intelligence test scores (as well as on a number of other behavioral samples) than do 
fraternal twins. Such evidence suggests the importance of hereditary determinants 
in intelligence, but it cannot be regarded as conclusive, because of the fact that 
identical twins also seem to share a more similar environment than fraternal twins. 
That is, because they usually look so much more alike they tend to be treated more 
similarly (as, for instance, by being dressed in an identical manner). This kind of 
comparison therefore cannot be accorded the kind of confidence that it might at 
first glance appear to merit, and other more subtle kinds of comparisons must be 
made to evaluate the role of heredity in intellectual functioning. 

In one early study nineteen pairs of identical twins who were raised in separate 
homes were tested. The results were compared with those from both identical 
twins and fraternal twins raised together. In general, it was found that the earlier 
the separation and the greater the difference between the environments in which the 
two twins were raised, the greater the deviation in intelligence test scores (to a 
maximum of twenty-four IQ points for two girls separated at eighteen months into 
very different home settings). Even so, the mean difference was only eight IQ 
points, compared with means of approximately six IQ points for identical twins 
reared together and ten IQ points for fraternal twins reared together. 

The conclusion that is usually drawn from data of this sort, where relationships 
among intelligence test scores are higher for closely related than they are for more 
remotely related individuals, is that heredity plays a more important role than 
environment in accounting for the variation in intelligence. But most of these 
studies are limited in that they do not really include an adequate measure of 
environment, so that conclusions concerning its role cannot be drawn with much 
confidence, 

REBUTTALS TO HEREDITARIAN ACCOUNTS. The main burden of the argument 
against the typical evidence for hereditary influence in intelligence is that the 
intelligence test scales that have been most commonly used are not appropriate for 
certain social classes and racial groups. They were almost without exception 
standardized on groups of middle-class white children; minority groups were 
unrepresented. Thus the content of the test items is drawn exclusively from the life 
experiences of middle-class white children and so is distinctly unfamiliar to 
lower-class children, particularly if they are black and have been reared in a 

different subculture. The assumption of the test that all the testees have had 


| 


approximately equivalent opportunity to learn to do the things that are asked by the 
test is not met. 

Some efforts have been made to develop and use culture-free or culture-fair tests, 
particularly those involving performance (that is, nonverbal responses). But those 
have thus far been used only on a limited basis. There is certainly a need for a black 
intelligence test, and with the new emphasis on black studies some such instrument 
seems destined to appear. 

Certain lines of evidence are commonly used in support of the general position 
that the tests in use are heavily biased against minority groups, particularly blacks. 
During the World War I, when the testing movement was given its first impetus, 
the Army Alpha was developed as a quick test of general intelligence for use in the 
classification of recruits, Black soldiers from Northern states actually made higher 
average scores than white soldiers from Southern states (with Northern whites at 
the top and Southern blacks at the bottom). The clear implication of these data is 
that they reflect the environmental differences then existing between North and 
South with respect to educational opportunities. 

Gains in intelligence test scores occurring as a function of the length of time 
spent in presumably superior Northern schools have also been cited as evidence of 
the substantial role of environmental factors. In the Philadelphia schools, for 
example, the test scores of Southern-born black schoolchildren were found to 
improve regularly with increasing years of attendance. Thus black children showed 
IQ’s averaging, from lower grades through grade 6, 85.5, 89.3, 91.8, and 93.3. The 
conclusion that there is a substantial environmental contribution is inescapable. 


Evidence of Interaction : 

A recent investigation that has utilized at least gross measures of environmental 
as well as hereditary variables has produced results that help to clarify their 
respective roles insofar as the usual intelligence test is concerned. Because this 
study delineates some of the ways in which hereditary and environmental variables 
Interact, the procedure and the interpretation of results will be reviewed in depth. 

The study surveyed more than a quarter of a million schoolchildren enrolled in 
April, 1968, in the first twelve grades of the public school system in Philadelphia. 
The researcher identified 3,042 as twins (when they had the same last name, birth 
date, and home address) and proceeded to carry out a thorough analysis aloe 
aptitude-test performance and their home environment as related to their status as 
anephotpe (identical) or dizygotic (fraternal) twins, and race (about foai 

ack, and one-third white). ; 

The study was ps evaluate two contrasting contemporary pia el 
accounts of the commonly observed difference in intelligence test riri = 
felatively high and relatively low socioeconomic classes and between w A an 
blacks. One of these was designated as the “environmental disadvantage hypo! esis 
[which] assumes that lower-class whites and blacks liyeupder Ga iiao xces 
Conditions for the development of IQ,” and the other ay “the genes ed to be 
hypothesis [in which} social class differences in mean IQ are Saeed “a 
Principally genetic in origin and to result from the high heritability of IQ g 
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out the population. .. . [with] environmental differences between social class 
groups [and races] ... seen as insignificant in determining total phenotypic 
variation in IQ” (Scarr-Salapatek, 1971a, p. 1286). 

Although the details of the statistical treatments utilized are well beyond the 
scope of this book, we can summarize the manner in which this investigator 
obtained data from the formidable number of subjects used. Because of the 
practical difficulties in direct determination of zygosity in the twins, this key 
characteristic, which was used as a direct measure of the heredity factor, was 
estimated by a commonly used statistical procedure based upon the proportions of 
same-sex to opposite-sex frequencies in the various groups studied. Standard 
educational aptitude and achievement tests, with nonverbal as well as verbal 
components, were available in the school records. Finally, each pair of twins was 
assigned to a relatively advantaged or disadvantaged environmental category. This 
environmental measure was derived by an evaluation of home addresses in terms of 
the 1960 U.S. Census information for the various urban tracts involved without 
regard to race. Each pair of twins was assigned to one of three socioeconomic 
groups: a below-median group, in which both educational and income levels for 
their neighborhood were below the median of all the census tracts used in the 
study; a median group, in which one or the other of these two measures was below 
the median; and an above-median group, in which both measures were above the 
median. 

The results of this comprehensive study do not provide unambiguous support 
for either of the opposing hypotheses outlined above. They are especially embar- 
rassing to an extreme view of either type: a naive hereditarian view, which holds the 
IQ or similar ability measure to be a fixed product of one’s heredity and essentially 
unalterable by environmental variations, or an equally naive environmentalistic 
view, which holds environmental variation to be the exclusive determinant. How- 
ever, the results are extremely valuable in that they indicate clearly an important 
interaction bétween the effects of hereditary and environmental determinants: the 
role of heredity becomes increasingly significant as the environment improves. That is, 
the variance attributable to genetic differences is very slight in the disadvantaged 
groups, both white and black, but relatively substantial in the advantaged groups. 
The author’s conclusion is, “If all children had optimal environments for develop- 
ment, then genetic differences would account for most of the variance in behavior 
ae equality of opportunity leads to bigger and better genotype-phenotype cor- 
relations” (Scarr-Salapatek, 1971a, p. 1294), 

s In buttressing her interpretation of these illuminating results, this investigator 
cites several earlier reports. A number of these deal with an analysis of the 
disadvantaged environment as it relates to racial differences. The gist of these is 
that the relevance of the home environment for scholastic work is significantly 
greater in the white culture than in the black, In other words, black children are 
typically more dependent for intellectual stimulation and support upon their 
classroom than are white children. 

Research on animals is relevant to these issues, For example, it has been shown 
that “suppressive” environments (normal unadorned cages) for mice reduce not 
only performance scores but also phenotypic variability and genetic variance. Mice 


with “enriched environments” showed both much superior learning and four times 
as much variance attributable to heredity. The parallel with the human intelligence 
data is apparent. 

SOME PRACTICAL IMPLICATIONS. In a controversial review paper by Jensen it was 
suggested that if, in fact, black genetic potential is inferior to white in the United 
States—that is, if the typical group difference averaging about 15 IQ points is 
accepted as reflecting a true population difference—then perhaps we should 
accommodate our educational program to the realities of intellectual function. 
Black students, only 15 per cent of whom surpass the mean white score by the 
reviewer’s estimate, might be offered less abstract and more practical educational 
fare. 

This suggestion was based upon postulation of two levels of intellectual func- 
tioning. Level I consists of relatively straightforward formation of associations, 
such as that involved in memorizing or in simple trial-and-error learning. This 
kind of cognitive activity is typical of the lower primary grades, where black-white 
differences are relatively small. Level II includes various forms of more complex 
symbolic learning in which stimulus transformations are required. This is the kind 
of cognitive activity required in the higher school grades, where black-white IQ 
differences typically are found to widen. The suggestion was that we adjust our 
educational programs to the genetic potential of individuals by training blacks 
primarily at Level I, on the assumption that they are probably less able to cope 
satisfactorily with Level II kinds of problems. 

This facet of the report has stirred up more emotional reaction than the more 
cautious suggestion that we accept the face validity (appearances) of the white- 
black IQ comparisons as probably indicative of an underlying genetic difference. 
The proposal has been vigorously refuted, for one instance, by a former student of 
the famous Swiss psychologist Jean Piaget. This application of Piagetian principles 
to the heredity-environment issue not only serves to refute the hereditarian thesis 
but, in a more positive way, also provides a radically different approach to the 
problem. It thus merits careful consideration. ‘ 

The heart of the Piagetian approach is to emphasize the development of certain 


key cognitive (thinki rocesses as functional bases of intellectual activities. It 
gnitive (thinking) pı “Gf we really want children to learn 
hich must be emphasized 


E » 9. 
rather than a specific response already decided upon by the teacher (Voyat, 1969, 
P. 86). When these fundamental cognitive processes (described in detail in Chapter 


it was observed that, “the stages are respected in 
even in a theoretical continuum, division into 
eee describes, and they most strongly vere $ 
ically distinct basic processes” (Voyat, , p. 75). me i 
saaa as these observations may be with regard to the theoretical inter- 
pretation of racial dichotomies, the fact remains that scores on the more static pe 
of task used in the ordinary intelligence test correlate very substantially wi 


Success in the higher educational and professional tasks of the white affluent culture 
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upon whose children the tests were originally developed. This fact poses a serious 
dilemma for black educators and others who are sympathetic to the plight of the 
minority groups. Even if they are correct in condemning the severe bias built into 
the testing instruments, some way must be found of improving both the educa- 
tional and the selection procedures for minority groups so that the more capable 
individuals can more effectively compete for the rewards of higher-level profes- 
sional training in our society. Those who feel that an individual is to be treated in 
accordance with his own achievements and potential regardless of his racial or 
national origin are not likely to be sympathetic toward any such racially bound 
scheme as Jensen’s proposal described above, even if really controlled evidence in 
support of its underlying propositions were available. 

One last practical implication remains to be discussed. This concerns the dire 
prediction, emphasized especially by proponents of the genetic-deficit hypothesis, 
that because of the significantly higher birth rate ordinarily found in the lower 
socioeconomic classes and the allegedly inferior races, there will be a progressive 
reduction in the intellectual potential of our society. Happily, such predictions 
seem unwarranted. Empirical determinations of average IQ’s in school populations 
in various places have generally shown increments rather than decrements. For 
example, one of the more outspoken advocates of the genetic-deficit position 
predicted the average loss of approximately one IQ point per decade, characterized 
as a “galloping plunge toward intellectual bankruptcy” (Cattell, 1937). Some 
thirteen years later, however, he himself reported data showing an average gain of 
more than one IQ point (Cattell, 1950). 

A related “natural experiment” has been cited as providing strong evidence 
against any easy eugenic approach to human ability. Thus an eminent geneticist has 
made this comment on the caste system in India: 


India has performed the grandest genetic experiment ever attempted with human materials. 
For possibly as long as 100 generations, people were bred for genetic specialization in 
different occupations. . . . It appears . . . that the “experiment” turned out to be a failure, 
in the sense that the castes have not become genetically specialized for their respective 
occupations. Modern India has discovered that the low castes contain at least some 
individuals capable of performing quite creditably the functions heretofore reserved for the 
high ones; and it has also discovered that the converse is true [Dobzhansky, 1962, p. 1 13). 


The Fundamental Problem: A Summing Up 

By way of summing up the relationships in the heredity-environment issue as it 
relates to intelligence we may now look more closely at some of the measurement 
problems involved in any empirical attempt to produce definitive data. These 
problems are so immense that one researcher has stated that “there is little to be 
gained from approaching the nature-nurture problem of race differences in IQ 
pe ida 1971b, p. 1226). 

e problem can be made more manageable, with respect to understanding the 

fundamental difficulties (a major objective of the Eatona, by iak at 
each of the major variables separately. 


1. The behavior sample, or test. If our measure of intelligence is to correlate 


satisfactorily with external criteria (that is, have adequate test validity), then 
it almost certainly must be broadly based and must sample a variety of 
behavioral situations. But as has been pointed out by the behavioral geneti- 
cists, such broad-spectrum measures cannot at the same time be “very precise 
measures of biological differences, which . . . should prove to be relatively 
fine grained” (Hirsch, 1967b, p. 127). 

2. The genotype. Any broadly based behavioral function must be polygenic, as 
just indicated. In other words, it will be determined by a large number of 
separate genes. The fact that certain severe intellectual deficits (e.g., mon- 
golism, a form of retardation) are monogenic is to be accounted for on the 
basis of specific metabolic abnormality in these unfortunate cases and seems 
to have no implication for the problem of variations in “normal” intellectual 
function. 

3. The environment. Although we can make some very rough guesses about the 
kinds of environmental variables that are favorable to optimal intellectual 
growth, we have not yet been able to pinpoint the exact conditions that are 
most effective in this respect. Until and unless we can do so, assessment of 
environmental adequacy cannot readily advance beyond very gross estimates, 
such as the trichotomy (above, at, or below median) described earlier. 
Furthermore, as long as our behavioral samples remain broadly based, it 
seems most probable that the correlated environmental variables will also be 
correspondingly broad, so that a large number of different kinds of determin- 
ing conditions, rather than one or two, can be anticipated. 


From this summary it can be seen that each of the three major variables involved 
in this problem is likely to be composed of a blend or mosaic of many specific 
factors. The difficulties of measurement are compounded when an equally complex 
dimension, such as “race,” is introduced into the problem, because of the mixture 
of gene populations resulting from interbreeding. 

Only one remote possibility may be envisioned at present for breaking through 
the complexities of this situation. This would be the discovery of one or more 
fundamental modes of intellectual function that can be directly attributed to 
Specific types of brain structure or function, which in turn might each be associated 
With a relatively small number of single genes. But this possibility must be 
regarded as extremely remote. ARN 

In the meantime less than perfect approximations to regular relationships can be 
developed, as evidenced by the recent study by Scarr-Salapatek, and more defini- 
tive experimental and conceptual attacks upon circumscribed facets of the = 
Problem can be anticipated. Practically, however, we may expect that eut rd 
(environmental improvement) programs will not prove to be any easier to apply 
(although socially perhaps more respectable) than eugenic (genetic aap inept 
Selected mating) programs. Recent experience with the short-term La 
Project demonstrates this point; disappointingly small gains in IQ occurred. as 
familiar with the underlying complexities of this problem should not expect m 
Much in the way of truly definitive conclusions and should be able to yo = 
Strong pressure from diverse political and social forces to adopt an absolu 
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theoretical position one way or the other. On this point we can do no better than to 
end our treatment of this important social issue by quoting an already much- 
quoted comment: “to assert, despite the absence of evidence, and in the present 
social climate, that a particular race is genetically disfavored in intelligence is to 
scream ‘FIRE .. . I think’ in a crowded theater. Given that so little is known, 
further scientific study seems far more justifiable than public speculations” (Scarr- 
Salapatek, 1971b, p. 1228). 


Dichotomizing “nature” and “nurture” has been strongly opposed as unduly 
restrictive and misleading by many writers (e.g., Lehrman 1970). Much of this 
criticism has been directed against the ethologist Lorenz, whose comprehensive 
statement of a theoretical sort appears in his 1965 book. Lorenz has been the target 
for this criticism because of his long-standing position that complex behavior can 
be broken up into components that are clearly identifiable as either inherited or 
learned. The opposing and more generally acceptable position argues that both 
hereditary and environmental factors typically contribute to the same components 
at all stages of development. Hailmon’s 1969 essay, describing the development of 
feeding behavior in the sea-gull chick, illustrates such interaction very nicely. 
Greenough’s 1973 reader on nature and nurture focuses on developmental biology. 


Classic Experiments 

Stockard performed the early (1909) cyclopean manipulation of fish; more 
recently Rogers (1957) has demonstrated that such eyes are functional. Gold- 
schmidt performed the early research on phenocopies. 


Instincts and Drives 

The book by McDougall that marked the culmination of the instinct-listing 
movement was his An Introduction to Social Psychology (1923). The instinct 
doctrine as applied to human behavior was vigorously and effectively attacked by 
the behavioristically oriented sociologist L. L. Bernard, in his Introduction to Social 
Psychology (1926). Woodworth’s classic work, which helped to stimulate use of the 
drive concept, was Dynamic Psychology (1918). A comprehensive attempt to revive 
instinct theory in the light of contemporary comparative psychology and ethology 
has been made by Fletcher in his Instinct in Man (1957). 

Biological contributions to human psychology in which genetic determinants are 
stressed have recently become popular. The best known of these, and the one that 
was mainly responsible for starting the vogue, is Desmond Morris’s The Naked 
Ape( 1967a). Although not well received by many biologists, who objected particu- 
larly to its immoderately speculative aspects, it was nevertheless immensely suc- 
cessful as a popular book. Several similar books by Robert Ardrey have also 
achieved best-seller status, most recently his Social Contract (1970). His earlier 
work was focused on the concept of territoriality, Territorial Imperative (1966). 
Morris has also recently edited a book on primate ethology (1967), a topic that 
has begun to enjoy popular as well as scientific attention; another collection of such 


papers is available in Man and Beast (Eisenberg and Dillon, 1971). Authors with 
the unlikely names of Tiger and Fox have produced a similar but less objectionable 
approach to human behavior, The Imperial Animal (1971), written from an 
anthropological vantage point. Fox (1973) has also edited a reader. 

The various attempts to reduce complex human social behavior to basic biolog- 
ical determinants have been much more influential with the general public than 
they have been with the scientific community. Singling out Lorenz, Ardry, and 
Morris, for example, the anthropologist Alland, in his The Human Imperative 
(1972), has attempted to provide a better balance in the picture by demonstrating 
the force of the cultural determinants overlooked by the popularizers; cf. also 
Montague’s 1970 book. Lorenz himself (1970), in the introduction to the first of 
three projected volumes translated into English, has strongly attacked Morris and 
Ardrey, among others. A refreshing essay by the psychiatrist Eisenberg (1972) is 
worth consulting for its succinct yet effective rebuttal of the contemporary instinc- 
tivists who overlook the human (cultural) and the environmental contributions to 
human behavior. Two popular books stressing cultural factors have been published 
by the social psychologist Aronson, The Social Animal (1972) and a reader (1973) 
on the same topic. 


Sexual Behavior 

The classic works on this topic are Kinsey, Pomeroy, and Martin, Sexual 
Behavior in the Human Male (1948) and Masters and Johnson, Human Sexual 
Response (1966), which utilize the interview and the direct laboratory technique, 
respectively, Frank Beach’s Sex and Behavior (1956) offers a broader look at the 
great variety of behavioral variations involving sex in man and infrahuman animals. 
In spite of its suggestive title, Intimate Behavior, the most recent book by Morris 
(1971), touches on a broad range of tactually related topics beyond the obvious 
sexually relevant ones. Additional comments and references related to sexual 
behavior can be found in Chapter 15 and Supplement B-6. 


Heritability of Attitudes : 

The Swiss psychiatrist Carl Jung (1956) developed what is probably the most 
elaborate account of inherited attitudinal predispositions in all of psychology. 
Reasoning mainly from his analysis of the commonalities found in myths and 
artistic productions of many various cultures, Jung postulated that each man carries 
Within him a kind of “collective unconscious.” This heritage has been shaped by 
man’s evolution. It is mediated by what Jung labeled “archetypes, which are 
Universally observed and symbolically represented tendencies to perceive and act in 
Specific ways. Examples are vital stages, such as birth and death, and such concepts 
as God, hero, and the like. Jung felt that the striking commonalities among the 
Symbolic expressions of isolated cultures required the assumption of nord 
influence, somehow acting upon man’s genetic heritage. An siternanive point a 
View, of course, is to point to the fundamental similarity in man’s saeco “5 m 
societies, his propensity for cultural transmission by oral if not aa oe 
is interesting in this respect that very little in the way of even the simplest cu 
inheritance has been observed in the other higher primates; the best and most 
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frequently cited instance would possibly be the sweet potato washing and similar 
food-related behaviors that have been observed to be socially transmitted after 
incidental individual development in various free-ranging troops of Japanese 
macaques; see Kawamura, 1959.) Although Jung’s work has never exactly caught 
on with the mainstream of behavioristically oriented American psychology, he has 
nonetheless had considerable, and increasing, popular influence as well as some 
strong support in clinical circles as a psychoanalytic alternative to Freud. 


Ethology 

The initial naturalistic observations that led to the modern ethology movement 
are often reported to be those made around 1900 by such zoologists as Charles 
Whitman in this country and Oskar Heinroth in Europe. The two men giver. most 
credit for the modern movement, however, are Konrad Lorenz, a German ° 90lo- 
gist, and Niko Tinbergen, a Dutch zoologist who has spent most of his ca: ver in 
England. Lorenz is internationally known for his pioneering work on imprinung in 
birds and is familiar to newspaper and magazine readers in many countries because 
of the widely circulated photographs of him being followed by ducks that have 
been imprinted on him. The books in English most relevant to the text discussion 
of Lorenz’s views on heritability of behavior are his Evolution and Modification of 
Behavior (1965) and the 1970 volume mentioned earlier. Lorenz’s most popular 
book is The Study of Instinct (1951); his 1970 book is the first volume of a 
projected set, and Hall’s (1974) “conversation” with Tinbergen is interesting and 
informative. It is worth remarking that the first Nobel prizes ever awarded for 
behavioral research were given in 1973 to Lorenz and Tinbergen, along with the 
German biologist von Frisch for his work on communication among bees. 

The experiment that demonstrated the inefficacy of the triangle stimulus as 
in. with the hawk-goose silhouette was reported by Green, Green, and Carr 


Genetics and Behavior 

Useful reference sources on behavior genetics, although of a technical rather than 
practical character, are Behavior-Genetic Analysis by Hirsch (1967a) and Genetic 
Diversity and Human Behavior by Spuhler (1967). Books by Manosevitz, Lindzey; 
and Thiessen (1969) and Lindzey and Thiessen (1970), and an essay by Vale (1973) 
are also instructive. Ludmerer (1972) has provided a historical appraisal of ge- 
netics, showing its amenability to social influences. A number of other treatments 
of contemporary genetics, with considerable relevance for psychology, are noted 
at the end of Chapter 13 and in Supplement A-2. 


Kuo’s Epigenetic Behaviorism 
; Kuo’s The Dynamics of Behavior Development (1967) is the best single source of 
his theoretical notions and description of his many ingenious and interesting 
empirical researches. It contains references to the early chick-embryo and rodent- 


killing projects as well as the observations of dog fighting that are described in the 
text. 


Language 

Skinner’s behavioristic treatment (1957) was scathingly reviewed by Chomsky 
(1959), who has elsewhere (1972) published his own views on grammatical trans- 
formation. A defense of Skinner has recently appeared (MacCorquodale, 1970), as 
has a “behavioral translation” of Chomsky (Catania, 1972). 

Language is also discussed in Chapters 7 and 10. 


Interaction: Two Meanings 

The term interaction is commonly used in two different ways, which should be 
kept separate. The first meaning refers to the joint determination by two or more 
factors of some product. Thus the interaction (perhaps better called interactionism) 
point of view with regard to heredity and environment as determinants of intel- 
ligence is that they act jointly. This is clearly the preponderant view today on this 
and most related behavioral issues. J. McV. Hunt (1969), who has been one of the 
more forceful proponents of this position, credits the Danish geneticist Johannson 
with its initial general development, pointing out that he has been virtually ignored 
by psychologists. Johannson was also the scientist who distinguished genotype and 
phenotype and performed some of the first research demonstrating the influence of 
environmental factors on the phenotype. The second meaning for interaction refers 
to the way in which the operation of one variable is dependent upon the operation 
of one or more variables in producing some observed effects. This usage, which 
Comes from the statistical meaning of interaction as in the analysis of variance (cf. 
Supplement A-1), is illustrated by Scarr-Salapatek’s (197 1a) finding that heredity 
interacts with environment in producing aptitude differences in that it becomes a 
Significant factor only when the environment is more favorable, as described in the 
text, 


Intelligence aN 
The recent controversy was initiated by Jensen (1969a) in a provocative article in 
the Harvard Educational Review, where key responses to it also appear, as well as 
Jensen’s rebuttal (1969b). Jensen’s 1973 book is a subsequent assessment. Scarr- 
Salapatek’s review (1971b) should also be consulted; it covers in addition a recent 
Popular book by Eysenck (1971) and a magazine article by Herrnstein (1971). 
Layzen (1974) has criticized the heritability estimates. Haller’s 1971 historical 
Summary of scientific attitudes toward racial intellectual inferiority is interesting in 
that it shows clearly the unanimous scientific assumption of black inferiority that 
¢xisted at the end of the nineteenth century, which contrasts with the predominant 
View of equipotentiality today. Hunt’s 1969 book is an excellent source of historical 
fact and contemporary interactionism on the basic problem, with special ae 
to counteracting the depressive effects of poverty. Burt's 1972 article isa — 
istorical review of work on genetic components in intelligence; if it is ims 
t much of the research, for example, that on schoolchildren, has involve 
Subjects with favorable environmental backgrounds, the relatively substantial 
Beater influence found is generally consistent with Scarr-Salapatek s of ae 
Variance in test scores attributable to heredity under superior environment 
Conditions, 
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The early study of intelligence in twins was reported by Newman, Freeman, and 
Holzinger (1937). The improvement in test scores of Southern-born black children 
was reported by Lee (1951); Scarr-Salapatek (1971a) performed the research on the 
Philadelphia schoolchildren. The study indicating markedly superior learning and 
greater influence of heredity with enriched environments was reported by Hen- 
derson (1970). Voyat (1969) wrote the rebuttal to Jensen based on Piagetian 
principles and data. 

With regard to some of the more practical implications of testing and racial or 
socioeconomic differences, McClelland (1973) has mounted a vigorous attack on 
testing generally and has argued for more direct measures of competence. Stanley 
(1971), on the other hand, has argued that minority groups, such as American black 
college students, must be evaluated on the same criteria as other students because 
the same predictors of academic success (test scores, high school grades) operate for 
both kinds of subjects. Jencks et al. (1972) have argued that schooling and presum- 
ably improved intellectual functioning among minority groups are much less 
important than generally assumed, especially when compared to familial factors, 
with regard to occupational and economic benefits. Williams (1974) represents the 
antitest position, and Cleary et al. (1975) provide an exhaustive treatment of the 
problem of testing disadvantaged students. 

Vandenberg (1968) has suggested the need for breaking down the gross concept 
of intelligence and looking more analytically at different components that seem to 
be differentially heritable. The genetecists Bodner and Cavalli-Sforza (1970) 
review the evidence on black-white differences in intelligence test scores and 
conclude that the issue cannot be resolved on the basis of present evidence; see also 
Johnson and Mihal (1973) for a review of interpersonal effects in intelligence 
testing. A short and nontechnical book by Baughman (1971) on the psychology of 
black Americans is useful in pointing up the complexity of the problem of apparent 
black-white differences in intelligence; motives and attitudes are implicated as key 
determinants of performance differences. Cronbach (1970) presents a historical 
review of half a century of controversy over mental testing. 


e extremes in development have always captured the imagination of the 
blic, as shown in this eighteenth- centary broadside of Mr. ETES 

The Irish Giant. In this chapter we deal with the normal course of 

velopment and the factors that influence its progressi — 
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his chapter begins by identifying developmental psychology within the 
context of the major approaches to its study. The overview of develop- 
ment through the entire life-span includes physiological development 
as well as the development of basic behavioral processes, such as 
language, cognition, and general intelligence. Included in this discus- 
sion is the work of Piaget, who has been particularly influential in the 
study of language and cognition. 

The final section of the chapter covers the effects of the various 
socializing agents in our culture—home, family, school, and the com- 
munity as it represents the culture, Consideration is given to the 
manner in which moral and social values are inculcated. 


Developmental psychology is best identified as the study of an individual 
organism throughout its growth process. Generally, the organism shows increasing 
complexity of both structure and function as it develops. Developmental psychol- 
ogy is distinguished from the study of separate stages of development, such as 
childhood or old age, by its more comprehensive perspective and its focus on the 
continuity of changes throughout the lifetime of the individual. 

To be completely comprehensive, developmental psychology must also be 
comparative. That is, it must include various animal forms as well as the human 
organism. Most animal development shows at least some of the basic principles and 
often in a simpler and more readily studied manner than human development; 
nevertheless, even though the developmental study of animals has intrinsic theo- 
retical and often practical significance, our emphasis in this chapter will be on the 
human organism. 

Man as the most complex form of animal life known affords the greatest scope 
for developmental variables. Investigation of how each of the fundamental behav- 
ioral processes initiates and progresses as the organism ages is thus an integral part 
of each subfield of psychology. Man is born in an essentially helpless condition; for 
a period of some years he is dependent upon other people for nurturance. This 
dependence means that from the beginning man must be a social organism and 
Passes through a long series of developmental stages within a social environment. 


APPROACHES TO CHILD STUDY 


Several of the more important methodologies that have been applied in child 
study are briefly surveyed here. This treatment will serve as both a brief historical 
overlook and a framework within which the substantive empirical and theoretical 
contributions of child psychologists and others can be viewed. 


Psychoanalysis 
Initially attention was directed toward infancy and early childhood by Sigmund 


Freud in his psychoanalytic emphasis upon these early years as the source of 


fundamental disturbances in the adult human. Although the impact of these ideas 
left Western society, including science, in a permanently changed condition (that is, 
shook Western man at least out of his previously naive conception of the essential 
innocence of childhood), there was great resistance to acceptance of Freudian 
notions, particularly because of what was regarded as his overemphasis upon the 
sexual aspects of development and adjustment. In part the recent renewal of 
interest in developmental problems has stemmed from the recognition that all that 
matters in development need not be Freudian. In other words, there is plenty of 
room in the study of development for other conceptual modes as well as strictly 
empirical approaches. 

Although Freud first called attention to the primary formative influences of the 
early years, orthodox Freudian psychoanalysis is theoretical and speculative rather 
than empirical, in the sense that the analyst simply takes the word of the subject 
concerning his childhood experiences instead of directly investigating such exper- 
iences, Freud himself was basically concerned with the biological, instinctual 
factors, although he did leave some room for the role of experience. One of his 
emphases in the latter respect was with regard to the interpersonal relationships 
within the family. In spite of these limitations, and the general scientific inadequacy 
of his theorizing, Freud must be credited with a truly revolutionary achievement in 
opening up the field of child study and development generally. Moreover, the 
neoanalysts, as certain of his successors are usually called, have moved toward an 
even greater emphasis on familial and related social, as opposed to strictly biolog- 
ical, variables. 


Normative-Maturational Study r i 

The first stage of any discipline, or subdiscipline, tends to be essentially descrip- 
tive. Developmental psychology is no exception. Simply observing and recording 
the succession of behaviors, as in the normal infant or child, preceded ca 
imental study. The age norms thus produced are of some utility in their own ond 
and are useful as necessary points from which more analytic and contro 
Observations can start. i 

A normative-maturational investigation is one that endeavors to neha 
ages—norms—during which certain kinds of behaviors mature in typical chil 
This descriptive study of children’s behavior patterns as tey ETE a 
Years was one of the early alternatives to psychoanalytic wei sre ae ane 
is generally atheoretical, being concerned primarily with a eh I it provides 
of the developing behavior systems. This research is normative, in tiat I in that it 
age standards or norms for various behaviors, and generall desti ama 
tends to involve continuous study of the same abjec Soe M porer 
possible. turational approa i 

There are several weaknesses in the normative-matu internall ne sl 
it usually assumes the overriding influence of maturational (in f mA focus, little 
ably genetically determined) development. As a ia r to develo 
effort is made to investigate interactions with environmental variables o p 


bserved. Furthermore, 
external explanations of the developmental Pen esential as 0 bese from which 


although its data are fundamentally useful and even 
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further investigations can start, when age norms are presented as guidelines to 
parents and teachers they can be quite harmful. Although it is useful from a 
diagnostic point of view to know that an individual deviates from a norm in some 
way, it is not useful to base therapy on that one aspect. For example, there may well 
be nothing at all wrong with a child who does not walk at the time projected in 
these maturation tables; if he is treated as a problem, however, a real problem can 
be generated. On the other hand, if there is an anatomical or physiological reason 
for his slow rate, the maturation tables may prove to be useful in helping to detect 
such a defect. 

In the absence of appropriate caution, unthinking application of age norms all 
too often occurs. The normative approach thus tends to be not only theoretically 
sterile but also practically risky; child psychology has therefore moved well past 
this kind of research, even while recognizing its contributions. Table 10-1 provides 
an illustration of the products that ensued from this kind of approach. 


Cross-Sectional and Longitudinal Study 

Two special methods have been widely employed in developmental research: the 
cross-sectional and the longitudinal. Each has certain advantages and dis- 
advantages. 

Cross-sectional research attempts to select representative individuals from each 
age or developmental level to be studied and then subjects them all to some kind of 
behavioral inquiry. Scores thereby collected are compared, as on graphs plotting 


Table 10-1 Relationship Between Age and Performance as Shown by Selected 
Items in Gesell and Thompson (1934) 


Numbers refer to the percentages of subjects showing the various behaviors. 


some behavior against age levels, and conclusions are drawn concerning the 
development of some behavior or its relationship to a manipulated variable. 
Cross-sectional research is restricted usually to rather gross comparisons and does 
not take account of the manner in which behaviors develop. Moreover, it is liable to 
underestimate and fail to control for important interactions; for example, if older 
individuals are being compared on learning with younger ones, it may be very 
difficult to equate motivation for the two groups. Nevertheless, cross-sectional 
studies have most of the typical advantages of scientific experimentation and form 
an indispensable part of the research techniques of the developmental scientist. 

Piecing together cross-sectional samples to provide a kind of longitudinal picture 
can be extremely misleading. For example, consider the problem of performance 
on verbal or other tests as a function of age. The simplest procedure is to take 
cross-sectional samples from the various ages at a given time; this enables the 
investigator to collect his data and complete his study within a reasonable amount 
of time. However, the results he obtains in this way may be strikingly different 
from those obtained when the same individuals are studied longitudinally over the 
same developmental period. This is mainly because physical growth as well as 
cognitive and similar psychological processes are heavily influenced by changes 
over generations in nutritional, cultural, and other stimulating conditions. Children 
of more recent generations generally tend to have more stimulating and facilitating 
environments; hence the younger samples tend to be relatively favored. Parenthet- 
ically, it may also be noted that in spite of this disadvantage, an encouraging 
tendency has been found for measured verbal ability to hold up very well through- 
out adulthood, showing very little decline until the ages of fifty-five to sixty. In any 
Case it is reasonably clear that the apparent rapid decline of human abilities in the 
late teens or early twenties that was reported in many cross-sectional studies cannot 
be taken at face value. | 

The longitudinal preceded the cross-sectional method in the form of tas 
naturalistic (descriptive) techniques as baby biographies or the study of diaries. n 
longitudinal research the same individual is studied over various times. The 
technique thus has the great advantage of staying close to development as it occurs 
and so not being as likely to miss the more subtle changes. It is limited, at in 
the relative primitive form of its earliest applications, by inaccuracy of recor ri 
and intrusion of bias. If more sophisticated observers, such as developmen 
researchers themselves, are involved, the technique is enormously time-consuming. 
It has therefore been more prominent in observations of the investigator’s ar 
children, who tend to be at hand (if not under foot); the best-known example id 
effective use of such home-bred subjects is Piaget's insightful discoveries o 
Cognitive processes. Even at its best, however, it is difficult to apply n maae 
study over more than a relatively short time period and it 1s vod oe ine 
Provide adequate controls, Nevertheless, the few major longitu nes iN 
have been carried out in this country have provided significant —— 


the great value of the technique. i 
snc aiai techniques be 
The relationship between longitudinal and pind “4 idual i boone 
noted. Idiographic research is that in which a given indivi sani nie ters 
sively, with a view to the full understanding of him as a unique a 
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kind of subvariety of the longitudinal technique. Idiographic study is most often 
contrasted with the so-called nomothetic approach, whose purpose is the production 
of general laws, most often but not necessarily by the comparison of groups of 
individuals; this approach is thus related to the cross-sectional technique. ‘There 
should really be no conflict between these two approaches. They are complemen- 
tary, just as longitudinal and cross-sectional techniques are. If one insists on the 
primacy of the individual, without regard for the nomothetic character of the 
general laws that he exhibits in becoming unique, then there is likely to be some 
conflict. Such conflict is unnecessary because there is plenty of room for idio- 
graphic endeavors associated with scientific (nomothetic) as well as practical 
(clinical) efforts. 

LIFE-SPAN STUDIES. Several long-term longitudinal studies have been and are 
being performed. In 1921, for example, approximately 1,500 California school- 
children were selected on the basis of their extremely high IQ scores. They have 
been observed periodically, as they have progressed through the various develop- 
mental stages. Achievement tests and personality inventories have been admin- 
istered, and a large number of other measures relating to their occupational status, 
personal life, and the like have been taken; some of the results from this study are 
described elsewhere in this chapter. 


Observational and Experimental Study 

A large variety of observational types of study have been employed with subjects 
of various ages. Table 10-2 presents a digest of some that have been used with 
children. Subjects of various ages can be used in many kinds of experiments. When 
the emphasis in the research is upon a comparison of ages, or upon developmental 
processes, the results may be interpreted within the framework of developmental 
psychology. One of the more encouraging signs of the last two decades or so of 
experimental research has been the increasing use of subjects of a wide range of 


ages and Status so that a truly experimental base for developmental psychology is 
emerging. 


EMBRYOLOGICAL DEVELOPMENT 


THE GERMINAL PERIOD. For the first two weeks of its new existence the human 
organism is said to be in the germinal period. The first cellular differentiation 
occurs, and the clusters of cells from which the various body parts will form are 
organized. 

THE EMBRYO. The embryo proper takes form from about the second week after 
conception. The various rudimentary body structures begin to form. In this process 
three cellular layers first emerge, and from these the various organ systems and 
body parts develop. These are (1) an outer layer, the ectoderm, from which comes 
the skin, the sensory organs, and the nervous system; (2) a middle layer, the 
mesoderm, which produces blood, muscle, and skeleton (bone); and (3) an inner 
layer, the endoderm, the precursor of the intestinal tract and digestive system. 


Table 10-2 A Digest of Methods in Observational Child Study 


Bris aN 


Reprinted from Wright, 1960. 


Figure 10-1 shows the development of a human embryo, from about three 
through eight weeks, and of a fetus of three and four months. 

Tue Ferus. By about the ninth week sufficient differentiation of the body parts 
has occurred that the organism begins to take on a humanoid appearance. It is then 
called the fetus. Birth, at approximately forty weeks after conception, ends the fetal 
Period. 


Fetal Behavior ; ’ 
Fetal behavior has been studied, for the most part, in prematurely delivered 
Organisms, and thus under unusual conditions. Nevertheless, some conclusions can 
be drawn from these observations concerning development and behavioral capacity 
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stimuli such as loud sounds and vibrations applied to the mother’s abdomen. 
Generally, however, the sensory system of the fetus is probably of limited utility 
during this developmental period and is not much needed as long as the organism 
remains within the shelter of the mother’s uterus. 

Deleterious physiological effects on the fetus have been demonstrated shortly 
after birth, caused by a disturbingly large number of environmental conditions 
acting upon the pregnant mother. Most dramatic of these was the production of 
severely deformed babies, with missing appendages, that resulted from use of the 
sedative thalidomide (which is now banned by federal drug regulations). Large 
doses of radiation can also produce a high rate of physical abnormality, and even 
the much smaller normal rate can result in a detectably greater frequency of some 
abnormalities. More prosaically, and perhaps more important in the long run, such 
commonplace practices as cigarette smoking and the routine use of presumably 
milder drugs have been associated with higher rates of premature delivery. Preg- 
nant mothers who are addicted to the “harder” drugs also subject their fetuses to 
undesirable physiological strain; these babies may show withdrawal symptoms after 
birth, and physiological measures may need to be taken accordingly. Within recent 
years more attention has been paid to the ill effects of chronic malnourishment, 
now known to be surprisingly widespread even in such a generally affluent country 
as the United States. Malnutrition can retard fetal growth; babies whose mothers 
are malnourished are likely to be premature or if full-term are more likely to be 
either stillborn or immature than are babies of well-nourished mothers. 

The nervous system in particular is most vulnerable to the severely harmful 
effects of malnutrition during the prenatal (and neonatal) period, when it is most 
actively growing. As one neurobiologist has said, “Inadequate nutrition in newborn 
mammals results in slowing of the rate of neurological development; if the duration 
and severity of malnutrition are sufficiently great, it may cause a permanent 
reduction in brain weight and . . . lead to mental retardation in man” (Jacobson, 
1970, p. 196). On a more hopeful note, however, it should be added that there is 
evidence that some restoration of behavioral functioning and presumably of 
underlying neurological structure is believed to be possible in the human child if 
adequate feeding is provided within the first four years of life. 


THE POSTNATAL PERIOD 


Observation of prenatal development of the embryo and the fetus is, of course, 
handicapped by the location of the organism inside the mother. After birth the 
human organism is clearly in a better position to be subjected to all kinds of study, 
behavioral included. As a result, a vast amount of data has been accumulated on the 
new organism. 

Within the postnatal period it is customary to call the developing organism first 
a partunate (after parturition, the technical name for birth) for the first few hours 
following birth; then a neonate, for the first two weeks to four weeks of postnatal 
life; and finally an infant, until approximately two years have passed. 


Needless to say, neither these age phases nor those of later years to be discussed 
below should be considered as more than arbitrary temporal labels within which 
the important developmental processes operate. Although age stages are convenient 
tags, and even play more substantive roles in certain theories, they should not be 
allowed to draw attention away from the more significant maturational and 
behavioral functions that underlie development. 


The Partunate 

Birth is indeed a traumatic event, for baby as well as mother. For the first forty 
weeks or so of its existence, the organism has been completely dependent upon its 
mother for all its needs, The fetus has been connected to the mother’s physiological 
systems by means of the umbilical cord, through which all its oxygen and food 
needs are supplied and its waste products passed out. It has been safely shielded 
within the amniotic sac, and further cushioned from physical shock by the amniotic 
fluid. Rudely thrust into a strange new environment, the partunate must make some 
immediate physiological adjustments and not too long thereafter must also begin to 
initiate behavioral adjustments, which are necessary throughout the life-span. 

The most immediate physiological need is for oxygen. The well-developed but 
until now completely nonfunctional lungs must be inflated with air and breathing 
must be initiated. The initiating stimulus is normally applied by the attending 
physician, nurse, or midwife. The well-developed sucking reflex must soon be put 
to work on breast or bottle. The partunate has been described as an elongated 
intestinal tube; once breathing starts, most of its time is spent in feeding (when it 
is not sleeping). 


The Neonate ; 

Physically, the neonatal period is mainly a holding operation. The baby is 
hard-pressed to maintain its birth weight. Deprived of the dependable food supply 
it has enjoyed throughout the fetal period, and so forced now to obtain its own 
food, the neonate typically loses some weight before beginning to show the weight 
gain that marks much of the remainder of its period of growth. 

Even after recovering from its initial shriveled appearance as a partunate, the 
neonate is not a very impressive physical specimen (splendid as it may appear to the 
Proud parents), Its head is disproportionately large (approximately one quarter of 
the total length, compared with one seventh in adulthood). Its stomach is large and 
its musculature is understandably small and flabby. The changes in anatomical 
form and body proportion that occur from birth to physical maturity, about 
twenty-five years, are shown in Figure 10-2. Sensorily, the neonatal equipment is 
Usually intact but some of its functioning is in doubt (mainly because of a lack of 
reliable subjective reports). William James’s famous conjecture that the baby’s 
carly experience is “one great blooming, buzzing confusion seems as apt today as 
When first offered. Apart from the predominant sucking and crying responses, cond 
of the early behavior still consists mainly of diffuse, generalized a. én 
larger parts of the body or simple reflexes. Behaviorally, the neonate is in little 
better shape, although evidence on this point is considerably harder to obtain. 
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The Infant 

The two years or so of infancy see the very definite beginnings of the basic 
behavioral functions as well as the continuing differentiation of physical structures 
and the refinement of physiological functions. The more important of the begin- 
ning behavioral processes will be briefly discussed. 

SENSORY EXPLORATION. Infancy is a time of intensive sensory exploration. 
Indeed, most of the responses of the infant (beyond those required for feeding and 
defensive reactions) are related to its attempts to explore the world that is now 
emerging with ever-increasing sensory clarity. The baby reaches out for nearby 
objects, touching and grasping those it can reach. Two-week-old babies will 
respond to objects when the baby is upright. Babies of sixteen to twenty-four weeks 
respond more generally to objects; shortly after this period they are able to identify 
their mother. 

By the end of the infancy period at two years of age the typical infant has 
achieved sufficient locomotor and manipulative ability to make possible exploration 
of a substantial number of objects in his environment. Experimental evidence has 
accumulated concerning the effectiveness of the various sensory systems, mainly 
vision and hearing. The infant’s world is beginning to show the differentiation 
characteristic of all the later developmental stages, 

THINKING. It has been hypothesized that infants begin to generate hypotheses 
—to think—as early as eight to nine months. This development may reflect a 
critical period for changes in the central nervous system, although these have not 
yet been documented. 

Locomotion. Among the most prominent of the infant’s behaviors are his 
attempts to move himself about his environment. Beginning early in infancy with 
the first crib movements, such as raising his head to examine things better, the 
infant progresses through a series of quite individualistic locomotor responses until 
he has succeeded at last in walking. A typical Sequence of postural and locomotor 
development is shown in Figure 10-3, Although most children will certainly 
approximate this sequence, it should not be taken too literally. The one generaliza- 
tion that seems justified with regard to this development is that it is indeed 
individualistic: the particular steps through which one baby goes seem to be 


relatively unique. Infants can walk as early as nine months, or as late as eighteen or 
even twenty or more months. Each infant has his own developmental rate as well as 
pattern, and these seem to be more a function of maturation of his physical effector 
system as well as his nervous system than of his actual experiences. 


Readiness 

The concept of readiness has recently been emphasized. Readiness refers to the 
proposition that some particular function, such as talking or toilet training, cannot 
be effectively learned until the child is anatomically and physiologically equipped, 
and that then its acquisition is relatively quick and straightforward. Readiness is 
related to the critical period concept in that it specifies a time of optimal introduc- 
tion of some kind of training or experience and is presumed to depend upon 
maturation. Thus, for example, it is only at the very end of the infancy period, at 
age two years, that the baby is said to be ready for toilet training. Attempting to 
train him earlier than this time is likely to lead not only to repeated failure, but also 
to persistent emotional upset. 

The research that is probably most often cited with regard to the readiness 
Concept is that involving Hopi Indian children. Normal Hopi practice is for the 
mothers to carry Hopi infants on their backs in various kinds of cradleboards in 
which their legs are so restricted as to make movements nearly impossible. When 
another (experimental) group of infants was allowed full locomotive freedom 
during these early months, they nevertheless did not begin to walk any earlier than 
the (control) children who had been bound in their usual cradleboards. Readiness 
resulting from maturation was apparently the main determining condition in this 
Situation. Experience prior to the point at which the child has the physical and 
Nervous system equipment for walking appears to make very little difference in his 
later mastery of the task. 4 m 

To mention another example from a later developmental period, some authorities 
feel that the optimal time to train children to swim is about eight years. Fear of the 
water has not yet developed and the child is sufficiently mature physically to insure 
a very good prospect of successful training. Of course, earlier swimming training 
can also be effective, but it would then require more effort and be somewhat less 
likely to succeed, S. 

The readiness concept can be misused by parents or teachers when it is too 
slavishly followed. There must be due regard for individual maturational Ba 
ences among children or emotional factors that may complicate learning. bes oan 
that growth typically takes place in spurts, which cannot be reliably predicted for 
any given child, makes it imperative that the readiness rule, based upon Toes 
growth rates from many children, be applied with care. It is important rn a 
of training not simply be attributed to a child’s not being ` T rian 
training, such as reading; this may often be the case, but an indivi y 
Should be made. 


Critical Periods j : 
The concept of critical periods has already been discussed iira 9) with 
reference to embryological research. Although most of the evidence on this topic 1s 
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from animal research, the concept may well have some pertinence, albeit reduced in 
significance, for human development. The best-known illustration of a critical 
period is the imprinting phenomenon. Imprinting consists of exposing very young 
organisms to some particular stimulus objects. If this exposure occurs during the 
critical period, the imprinted organism will become attached to the stimulus object 
and remain so attached (“imprinted”) throughout their lives. Good examples of this 
phenomenon are the ducklings that were imprinted on Lorenz, and will therefore 
follow him rather than the mother duck upon whom they would normally be 
imprinted. 

A lesser-known but perhaps more practically important critical period involves 
dogs and their relationships to people. If a puppy passes through the period of the 
second to the third month of life with only limited human contact, his relationships 
with humans will always be strained, no matter how sympathetic and friendly his 
later masters may be. On the other hand, once he is adequately stimulated by 
humans during this period (rather than merely earlier or later) a permanently close 
relationship with people is established (and seems often to persist in spite of some 
very adverse experiences the dog may suffer at the hand of later masters). 

Restricted environments in general are probably important factors in growth 
during infancy. Thus dogs raised in restricted environments from seven to ten 
weeks of age showed less activity, less intellectual ability, and less sociability than 
ones in a stimulating environment. 


CHILDHOOD 


The childhood period starts at the end of infancy, at about two years, and 
continues to puberty, or sexual maturation, at around twelve years, This period sees 
not only the continued development of all the important behavioral functions 
begun in infancy but also their proliferation into many new channels and the 
initiation of a number of new problems, mainly having to do with social relation- 
ships. These crucial problems of socialization are left for subsequent discussion in 
this chapter; here we are concerned with biological rather than psychological or 
social growth. 

Figure 10-4 shows the typical course of growth patterns for boys and girls from 
birth through eighteen years of age. Note that the early slight height advantage of 
boys is offset by the end of childhood, with girls growing faster than boys and 
actually exceeding them in height. The adult height difference is gained during 
the adolescence period. 


ADOLESCENCE 


The onset of puberty initiates the adolescence period. Again, the psychological 
and psychosocial problems that mark this transitional period are its most crucial 
features, and it is difficult to discuss primarily biological changes without mention- 
ing them. This is because so many of the matters that concern the adolescent are 


Feet 
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10-4 Average growth in males and females from birth to maturity. Note the periods of slow 


and fast growth and the sex differences. 


more or less directly related to the biological changes that have occurred and are 
occurring, often without his having had adequate prior preparation for them. 


Onset of Puberty 

Such evidence as is available to us indicates very clearly that with each succeed- 
ing generation pubescence occurs at a slightly earlier average age. It is estimated 
that today puberty starts at least four years earlier than it did a century and a half 
ago. A correlated increase in physical size has occurred, with today’s adolescents 
reaching approximately 4 inches greater height than their counterparts of a century 
ago. It is generally believed that improved nutrition and health care are largely 
responsible for both of these changes; whether other factors are also responsible is 
difficult to determine. 


Sexual Development : 

Sexual maturation is the defining criterion of puberty. A distinction needs to be 
made between primary and secondary sexual characteristics. Primary pon 
characteristics relate directly to the reproductive organs (gonads), the testes in the 
male and the ovary in the female, and their associated structures (€.g., penis, 
vagina). Secondary sexual characteristics are those correlated changes in body parts 
that are effected by the gonadal organs, or more properly by their hormonal 
Products, but that do not themselves play any direct role in reproduction. 

Figure 10-5 offers some interesting contrasts in growth patterns during adol r 
cence. One curve shows neural growth, an index of increases in physical size mainly 


in a second curve. A very slight early development is followed by a long period of 
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no growth during childhood, after which the precipitous growth of the puberty 
period occurs. The contrast with the neural growth pattern is quite apparent. 

A similar contrast may be seen between reproductive growth and general body, 
or somatic, growth, shown in Figure 10-5. This measure is an index of physical size 
changes in such measures as arm and leg length, body girth, height, and weight. 
Again, as in the case of neural growth, there is a fast rate of change during infancy 
and some slowing down during childhood. Unlike neural growth, however, there is 
also a marked growth spurt just before and during puberty, far less spectacular than 
the reproductive growth explosion but nonetheless substantial. This adolescent 
growth spurt usually occurs one or two years earlier in girls than in boys (as is also 
suggested by Figure 10-4). 


Self-concepts 

Adolescence represents the period during which the developing human must at 
least begin to come to grips with adult responsibilities and expectations. This 
places many demands upon this age group, including the problem of formation of 
a reasonable self-concept (view or “image” of oneself) that can help the individual 
to cope with these demands. Although there are naturally many other considera- 
tions than sexual matters, these are certainly among the prime determinants for 
most adolescents, which is hardly surprising in view of their defining role for 
adolescence. What is somewhat surprising, and is quite variable among cultures, is 
the contribution of secondary sexual characteristics. Most prominent among these 
in our own culture are breasts for girls and hair for both girls and boys. These 


10-5 Differential rates of growth can be 
seen in (a) neural tissue, including the 
brain; (b) body dimensions, including some 
of the major internal organs; and (c) the 
development of primary sex characteristics. 
[Adapted from B. R. McCandless, Children: 
Behavior and development (New York: Holt, 
1967).] 


Another extremely important factor in the formation of adolescent self-concepts 
is physical size and associated aspects of body structure. Although many detailed 
factors are important in this respect, two important generalizations should be 
emphasized. First, the way in which various body attributes are regarded is relative 
to a given culture and given period in that culture. Thus, extreme height in males, 
not long ago generally considered to be a serious handicap, has recently become in 
some ways an advantage (e.g., in basketball, which increasingly has become a tall 
man’s game). Our culture idealizes the female who has certain body proportions, 
thus making life hazardous for the female who is over- or underweight or ill 
proportioned. 

A second generalization is that the initial self-concept that one forms is, unfor- 
tunately, very resistant to change. Here the individual variations in growth rate are 
important. For example, the boy whose eventual overall physique is quite satis- 
factory but who developed slowly may have considerable difficulty in shedding the 
self-concept (and associated attitudes) of a short, thin, physically unimpressive 
individual. A similar persistence in self-concepts may occur with regard to such 
temporary but embarrassing matters as skin blemishes, early social ineptitude, or 
clumsiness arising from inexperience in sexual advances. It is therefore extremely 
important that adults not only maintain a basically tolerant attitude toward 
adolescents as they begin to take on adult roles but also actively endeavor to soften 
the potentially debilitating effects of initial failures and inadequate self-concepts by 
specifying appropriate and adjustable standards and objectives. 


MATURITY 


Once sexual maturity has been attained further development is largely a social 
process. The most notable physiological changes during this period concern the 
female, who must cope with changes during pregnancy and/or with birth control 
devices and their physiological effects. Cessation of menstruation, which occurs 
between the ages of forty and fifty (with great individual differences) marks a 
Significant physiological change. During this menopause period most women find 
their physical and emotional health improved by the taking of hormones to replace 
those that are no longer produced. Evidence at present is inconclusive as to whether 
there are significant hormonal changes in the male, but most authorities assume at 
least the possibility of a slight “change-of-life” phenomenon. 

The mature individual in our society is indeed a neglected person— 
Psychologically speaking, at any rate. Once the rigors of adolescence are sur- 
Mounted, psychologists tend to lose interest in human development, as far as 
experimental or even simple observational studies of mature persons are concerned. 
These are very scarce indeed. Interest is revived again in their psychological 
Concern for the elderly. 

Physical maturity, in terms of the most commonly used growth measures, occurs 
in the mid-twenties. This age period represents the peak of physical development 
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and vitality. Thereafter, the catabolic (break-down) functions in body metabolism 
begin to predominate the anabolic (build-up) functions, although both processes 
occur simultaneously throughout each lifetime. Weight increments tend to continue 
throughout maturity, unless carefully guarded against by appropriate dietary 
concern and physical activities. Only as middle age is passed does the trend reverse, 
with the aged being relatively thin. The overweight problem is indeed a serious one 
in the United States, as it tends to be for middle age especially in any society where 
there is a good supply of food available to most people. From early maturity on, 
changes in skin texture are liable to be unhappily noticeable. Wrinkling appears as 
the skin loses elasticity. Hair becomes progressively more gray and less abundant. 
The various kinds of cosmetic “cure” of these conditions that are so commonly 
attempted in our own society may do more harm than good; again, as in the case of 
adolescence, social norms have a great deal to do with how effectively one adjusts to 
these inevitable bodily changes. Certainly the adolescent has no monopoly on 
overreaction to bodily conditions! 

The more crucial decline with age in selected vital functions is portrayed in the 
four curves of Figure 10-6. A fairly regular decline in each of the functions 
considered can be seen from the age of thirty onward. 


OLD AGE 


As Figure 10-6 indicates, from age sixty on there tends to be some acceleration 
of the decline in vital functions (especially in heart and lung). These progressive 
changes demand appropriate adjustment, in terms of, say, type and amount of 
physical exercise. Although it is very difficult to make any fixed and all-embracing 
generalizations, because of the great individual differences that exist in prior habits 
as well as rates of decline, it is nonetheless quite clear that older men and women 
must face up to the unavoidable toll that aging takes. 

The aging problem has been increasingly in the news, mainly because we are 
rapidly becoming a nation of older people. This is not because very many of us are 
living unusually longer than before, but rather because relatively fewer of us are 
dying at earlier ages (mainly because of improvement in the management of the 
major diseases). At the present time, about 10 per cent of our population is over 
sixty-five. The science of gerontology, or study of aging, and the associated medical 
practice of geriatrics, or treatment of the aged, have accordingly become very 
prominent. 

A study of exceptionally old people has yielded some very interesting results. 
Persons between eighty and 130 years of age were interviewed in three areas of the 

world where great longevity is supposed to be unusually common. Their attributes 
can be roughly sorted into biological and psychological categories. On the biolog- 
ical side, they tended to consume markedly lower amounts of food than the 
“average” American, to stay physically active, and to come from families with a 
history of longevity. On the psychological side, they were esteemed for their age 
and their presumed wisdom, were considered to be useful members of society, and 


were expected to live to 100 years. Many of them were members of an extended 
household, which includes several generations or age groups. 

The dietary factor is especially suggestive because it has been shown to be 
effective in animals raised under carefully controlled conditions. (Rats raised on 
severely restricted diet have been found to live substantially longer than litter-mate 
controls given as much food as they wish.) Also, the dietary factor, compared to 
heredity in particular, is one that can be socially and personally manipulated. 

Malnutrition of the aged has become a problem in the United States for several 
reasons. For the elderly on low incomes there is not enough money to purchase the 
necessary food. Some are not able to prepare their own food. A government- 
sponsored program, “Meals on Wheels,” was designed to alleviate this problem by 
bringing prepared food to the elderly in their homes. Another problem for those 
who live alone is the lack of desire to prepare a nutritious meal to eat alone. 

Concentrated research on the aging process as a natural phenomenon has only 
recently been seriously started and it is too early to say whether biological 
manipulations can be found that will significantly increase longevity. The best 
guess at this time is that the symptoms of old age can be postponed for at least a 
decade or more, on the average, simply by improved treatment of the major 
diseases that now run largely unchecked and that attack older persons especially 
(e.g., cancer and diseases of the kidney and circulatory system). The failure of 
medical service to check the ravages of these diseases is indicated by a comparison 
of some life-expectancy statistics. Although life expectancy of the average Amer- 
ican has improved by twenty-three years (to about seventy years) since 1900 
—mainly because of the control of such fatal childhood diseases as bacterial 
Pneumonia and diphtheria—once an American reaches the age of sixty-five he can 
today look forward only to two more years of life than he could in 1900 (fifteen 
years against thirteen years). If basic research on aging discovers why aging occurs, 
perhaps effective countersteps could be taken to prolong maturity and middle age 
and so produce more dramatic improvements in life a Ee Maal ay SN 

Chronological age has been found to be a poor indicator of an individual’s 
cognitive and emotional characteristics. Paramount among the problems of the 
aged are housing, social role, use of time, and segregation from society as a whole. 
In this respect the aged share the same problems as youths, who are segregated by 
their life in schools and colleges. The solutions of these problems of the aged may 
lie in their ability to form a power structure of their own to force needed changes in 
society, 


LANGUAGE DEVELOPMENT 


The crucial role that language plays in behavior has already been indicated (e.g. 
Chapters 7, 8, and 9), as have some of the problems associated with language 
functions. Here we concentrate on outlining some of the research and thinking that 
have gone into the problem of the development of language in the normal human. 
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Because the basic linguistic functions are clearly formed by the end of the child- 
hood period, our present discussion is restricted to infancy and childhood. 


Infancy and Childhood 

We disregard nonverbal forms of communication in infants and describe only the 
first attempts at “true” communication by means of sounds. 

BABBLING. Speech commences in the infant in a relatively meaningless manner. 
The infant's earliest language activities are generally called “babbling.” This term 
refers to the production of relatively pure (that is, essentially meaningless) sounds, 
seemingly produced for their own sake. In spite of its apparently inauspicious 
debut, language is quite dependent upon babbling for its subsequent development. 
Babbling provides the infant with valuable experience in manipulation of lips and 
tongue, in relation to breathing. When children do not babble normally (e.g., 
congenitally deaf children), they are extremely unlikely to learn to speak normally. 
As a matter of fact, such children require intensive and prolonged special training 
to learn to speak at all (in spite of the intact and normal nature of their vocal 
mechanisms). Deaf children often seem to start to babble, indicating the normality 
of their speech apparatus, but they do not continue because they lack the kind of 
persistent sensory stimulation that the normal child enjoys. 

Table 10-3 presents a comparison of verbal with motor “milestones” for the first 
few years of development. Note that babbling develops out of the first “cooing” 
sounds emitted by the baby and stops about the end of the infancy period, when 


Table 10-3 Correspondence in Chronological Development of Motor and Language Behaviors 


Motor Milestones 


Sits using hands for support; unilat- 
Stands; walks when held by one hand 
Prehension and release fully devel- 

oped; gait propulsive; creeps 
Runs (with falls); walks stairs with 


Jumps with both feet; stands on one 
foot for 1 second; builds tower of 


Tiptoes 3 yards (2.7 meters); walks 
stairs with alternating feet; jumps 


Age 
(years) 
0.5 
eral reaching 
1 
1.5 
downstairs backward 
2 
one foot forward only 
2.5 
six cubes 
3 
0.9 meter 
4.5 


Jumps over rope; hops on one foot; 
walks on line 


Reprinted with permission from Lenneberg, 1969, p. 636 


Language Milestones 


Cooing sounds change to babbling by introduction of consonant 
sounds 

Syllabic reduplication; signs of understanding some words; applies 
some sounds regularly to signify persons or objects, that is, the first 


Repertoire of 3 to 50 words not joined in phrases; trains of sounds 
and intonation patterns resembling discourse; good progress in 
understanding 

More than 50 words; two-word phrases most common; more interest 
in verbal communication; no more babbling 

Every day new words; utterances of three and more words; seems to 
understand almost everything said to him; still many grammatical 
deviations 

Vocabulary of some 1,000 words; about 80 per cent intelligibility; 
grammar of utterances close approximation to colloquial adult; 
syntactic mistakes fewer in variety, systematic, Predictable 

Language well established; grammatical anomalies restricted either to 
unusual constructions or to the more literate aspects of discourse 


two-word phrases have become common and an interest in more meaningful 
communication has developed. 

CRITICAL PERIOD FOR LANGUAGE. Perhaps the most extended critical period to 
which attention has been directed concerns language development. In normal 
humans, the left cerebral hemisphere contains the center for control of speech, as 
was first demonstrated by the French physician Broca (for whom the center was 
named) in the nineteenth century. 

There are indications that language learning must occur relatively early in 
children’s development for maximum facility. Data from aphasic children (those 
who are without speech) who recover speech functions suggest that the normal 
differentiation of speech control within the brain is complete some time during the 
teens. Up to this point children who recover from aphasia, as by means of an 
Operation on the left hemisphere, can still relearn language in the usual manner, 
with the right hemisphere taking over control. From this time on, however, such 
relearning is progressively more difficult, much as is the learning of a second 
language. Evidence from other sources, such as language development in retarded 
children, also points to the early or mid-teens as the approximate end of a rather 
loose kind of critical period for language development. 


Theories of Language Development ; 

The big question concerning language is how it develops. Here we review two of 
the more popular viewpoints. The older one is the S-R theory, early embraced by 
the behaviorist John Watson and consisting in essence of an elaboration of Pavlov- 
ian (classical) conditioning. The newer type of theory stresses the essentially 
unlearned nature of language, especially as it consists of grammar rather than 
vocabulary. This viewpoint is, in one form or another, accepted by most linguists 
and psycholinguists. ih 

S-R Turory. As Watson and other behaviorists have interpreted language, it is 
simply another form of conditioning. The concept of “circular conditioning” was 
early invented to account for the manner in which vocabulary develops. F or 
example, the infant hears some wordlike sound, such as da, as he himself emits it; 
So if an object, such as a doll or a dad, is presented at the time he is both saying and 
hearing the sound, emitting it can be conditioned both to the sight of the object and 
(circularly) to the sound itself. In this way an adult can emit the same sound, or an 
approximation thereto, and so elicit it in the infant, much as the object itself also 
does. 

The contemporary behaviorist B. F. Skinner has presented a much more sophis- 
ticated behavioristic version of the S-R point of view. For Skinner language is 
essentially the same as any other kind of behavior. Words are responses and as such 
are subject to all the fundamental laws of learning. One of the more fundamental 
distinctions made by Skinner is that between mand and tact. Verbal behavior that is 
in some way demanding or commanding is called a mand. Gimme da Ga be an 
carly example of a mand by a child who wants the doll. When verbal behavior £ 
elicited by environmental objects, it is labeled a tact. Da gone would be an example 
of a tact elicited in the child who notes the absence of a plaything. = 

This simple description can do no more than impart the flavor of the Skinnerian 
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approach to language. It contrasts most sharply with that developed by the 
linguists, which assumes an entirely different kind of internal framework for 
language and emphasizes presumably innate (unlearned) processes in its develop- 
ment. 

PSYCHOLINGUISTIC THEORY. The psycholinguist tends to follow the linguist in 
postulating that there is an internal system of rules that serve to guide language 
development and expression in the child. As we have already discussed (Chapter 9), 
this system is presumed to be genetically programed, but there is no direct positive 
evidence for such a presumption. 

Combining two words ordinarily begins at about eighteen months of age. 
Usually there will be one or more pivotal words, around which secondary words 
tend to cluster. A small number of new pivotal words enter the child’s active 
vocabulary each month. Typical pivotal words are night-night, all-gone, my, see. 
Most of the secondary words are nouns, such as boy, boat, house. Functions such as 
demanding, negating, describing, and the like are served by such simple combina- 
tions of words. 

As more complex patterns of language develop, they do so in a distinctly 
hierarchical manner. That is, a two-word demand may be followed by a more 
complete three-word utterance. Hesitations in speech are especially common at this 
stage and play a meaningful role in the child’s expression of his ideas and intentions 
in language. 

The prominence of grammatical rules that seem to be developed in the absence 
of any explicit training is suggested by a number of regularities in early language 
behavior. For example, the child may learn the correct forms of some irregular 
verbs, such as came and broke. Once he also learns the regular past-tense form, 
however, he is quite likely to change came to comed, and broke to breaked. He thus 
follows a simple but self-determined rule, which he is now overapplying. The same 
kind of error may occur with plurals (e.g., foots). 

The Key emphasis in this linguistic interpretation of language is on the trans- 
formations among sentence parts. When these occur they are produced by the child 
in his own way. They are not simply copies of adult transformations. Thus, when 
he repeats a sentence like, “Which toy do I get?” it is likely to be transformed into, 
“Which toy I do get?” There are so many regularities of this kind that the linguist 
has come to call this general theoretical framework transformational grammar, and 
has developed it as a quite viable alternative to the older and psychologically more 
orthodox S-R type interpretation. 

It is apparent that to some extent at least these two contrasting points of view 
concentrate upon different facets of the most complex realm of language behavior. 
There is certainly room for each point of view at the present time, and only future 
theory and research can determine which view will ultimately be most favored. 


COGNITIVE DEVELOPMENT 


Piagetian Stages in Cognitive Development 
Our discussion of intellectual development has thus far been concerned with 
essentially structural, or cross-sectional, approaches. An alternative approach to the 


Take a Breather 
SOME EXAMPLES OF IRREVERSIBILITY 


One of the most impressive of the principles of cog- 
nitive development in children that have been worked 
out by Piaget is that of irreversibility. Briefly, this term 
refers to the inability of the young child to reverse his 
thinking, or “to return to the point of origin.” Consider 
the following two examples: 

1. Identical plasticene balls are shown to the child: 
He is asked if they are the same size, or if they contain 
the same amount of plasticene. He states that they are 
the same size. 


Then, as he watches, one of the balls is molded into a 
different shape, say a sausage shape: 


The child is again asked to compare their size, and he 
will usually state that there is a difference. (Most often 
the sausage is judged to be larger.) Apparently he is 
unable to return to the point of origin in his thinking. 


2. The child is given a pile of beads and asked to 
place them, one at a time, in two glass containers of 
different shapes: 


ae 


He is instructed to put one bead in each hand at the 
same time and drop each into one of the glasses. After 
they are well filled, he is asked which one contains the 
larger number of beads: 


Generally his answer will be that the taller but thinner 
one does, again because of an inability to reverse his 
thinking. (This same experiment can be done with 
amounts of liquid but is probably simpler—and certainly 
less messy—with beads.) 

If you have access to a four-year-old, try one of these 
for yourself. 


study of intellectual function is that provided by the Swiss psychologist Jean 


Piaget. Piaget has been by far the 
of age stages in development in relati 


most influential researcher utilizing the concept 
ion to the development of cognitive processes. 


the various stages 


Much emphasis has been placed not only on the discontinuity of 

of intellectual functions but also on their dependence on chronological age. Al- 
though he and his collaborators and adherents have been criticized for overempha- 
sizing age as a determining factor and underplaying individual differences, cd 
have been extraordinarily productive and have produced highly provocative data 
and theory. Moreover, Piaget has recognized the interplay of experiential and 
Maturational factors and has thus adopted a much more flexible position with re- 
gard to hereditary determination than is implicit in the typical normative research 


described above. 
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Piaget has interpreted intelligence dynamically, as cognitive activity involving 
organization and adaptation. Schemata are behavior patterns of thinking that are 
instrumental as cognitive tools. They are characteristic ways of adapting (assimi- 
lating and accommodating) and are thus “tools” for coping with the environment. 
Assimilation consists of the child’s incorporating within his cognitive functioning 
the structures that he finds in the environment. Accommodation consists of the 
modification of old cognitive structures or the acquisition of new ones as the 
individual copes with new demands of the environment. 

Piaget’s stages, like those of Gesell and other normative thinkers, represent 
qualitative changes. However, he has worked from an essentially epigenetic point 
of view that puts a great deal more stress on the environment, and the child’s active 
interaction with it, than does the typical normative position. Although new 
schemata develop for each stage, they do so on the basis of the old schemata and as 
a result of the pressures of the environment as well as the maturational forces 
within the child. 


The Sensorimotor Period: Birth to Two Years 

During the earliest developmental period the schemata consist of primarily 
congenital behavior patterns. The stage roughly corresponds to the infancy period 
(up to two years of age). On the basis of extended semiexperimental observations 
on his own three children, Piaget distinguished six substages in the sensorimotor 
period. Samples of these will be described. 

The first substage involves only the inherited behaviors, such as sucking, 
looking, listening, and the like, which are at first directly under the influence of 
external stimulation. Gradually, however, the infant shifts to a more active 
“groping,” or trial-and-error type behavior in which these schemata are applied in 
new situations. 

The last two substages, appearing during the second year, involve elaboration 
and invention. For example, the child will try out some new procedures, as by 
deliberately allowing a familiar object to drop to the floor and then observing it 
intently. It is during this substage that appropriate toys, or other objects not 
intended as toys by adults, are vigorously subjected to shaking, throwing, and so 
on. The final substage involves the conceptual, or mental, representation of such 
activities as new and complementary schemata. Rather than actually groping with 
objects, the infant now begins to foresee the consequences of some of these 
activities without actually needing to test them empirically. These important new 
schemata, like all the preceding ones, are thus built upon the basis of the old 
patterns and continue to complement rather than replace them. 

The sensorimotor period, with its quite limited and preliminary use of symbolic 
and representational processes, brings the infant approximately to the highest level 
of intellectual function reached by subhuman animal forms, The child has a more 

or less stable perceptual perspective and conceptual basis for viewing the world, in 
contrast to the early infantile stage in which a succession of sensory impressions 
occur but in a more detached manner. The stage is thus set for the enormous 
intellectual advance made possible by the child’s more extensive utilization of both 
signs and symbols, mainly in the form of words and images. 


Preconceptual Thought: Two to Four Years 

Piaget has advanced the notion of the preconcept, which is somewhere between 
the particularity of the object itself and the generality of a class of objects, to 
account for the child’s cognitive behavior during the transitional stage between two 
and four years of age. The child is said to reason transductively, from one particular 
object or situation to another, rather than either deductively (from general to 
particular) or inductively (from particular to general) as the adult does. The 
three-year-old child, for example, would not be sure whether the taxicab that he 
sees parked on the street as he drives through the city is the same one or a series of 
different ones. In general, he may be said, during this period, to be relearning on a 
conceptual level the lessons earlier acquired on a sensorimotor level. His cognitive 
processes, although clearly exceeding those of the infant, are therefore of a 
fumbling and inefficient nature. 


Intuitive Thought: Four to Seven Years 

The four- to seven-year-old child, who has now mastered concepts, still func- 
tions cognitively in a distinctly limited manner. Piaget’s most widely cited experi- 
ment illustrates some of the deficiencies of the intuitive thinking that characterizes 
this stage. (See “Take a Breather,” p. 303.) The child is shown some substance, 
such as water or beads, being poured from one glass container to another that is, 
say, taller and thinner than the first. He is assured that all the material from the first 
container is in the second, with nothing added or subtracted. He is then asked 
whether there is now more of the material in the second container than there was in 
the first. A typical response at this age is that there is now more, because the level 
has risen. (Or sometimes the child may respond that there is less, because of the 
lesser width of the container.) j 

The fundamental reason for the intuitive character of cognitive functions during 
this stage is the continued dominance of perceptual over thought processes. The 
notion of conservation, which Piaget has emphasized as underlying a correct answer 
in the test situation just described and as generally critical in thinking, has not yet 
developed. Conservation of such properties of objects as their quantity, weight, or 
volume depends upon one’s conceptual maintenance of these properties in spite of 
the apparent changes that are perceived. : i 

In another experiment stimulated by Piaget’s work, children from three to six 
years were first shown a cat, then they were shown the same cat wearing realisti- 
cally molded rabbit and dog facial masks. Emotional reactivity measures indicated 
that the older children responded to the later stimuli as a cat, thus indicating con- 
servation of its identity, but that the younger children did not. Conservation is 
thus based essentially on thought or i sgt — 2 pe im 4 
focusing on (perceiving) the physical dimensions of the con Cor 
iproking che eee of the conservation of the substance (thinking) that 
accounts for his error in the experiment described. During this intuitive period, 
however, the child’s behavior is still dominated by the perceptual processes that 
underlay his earlier cognitive functions. These are notoriously more subject to 
distortion and therefore less reliable than the conceptualization involved in think- 
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ing (although the way in which the latter are used can also introduce a substantial 
amount of distortion). 

A related factor in intuitive thinking is its tendency to focus on a single aspect of 
a situation rather than adopt different perspectives. This tendency is also char- 
acteristic of perception. For example, visual attention is attracted by the sheer size 
of parts of the visual field. Moreover, visual perception is always clearer in the 
center of the field and progressively less clear as the periphery is approached. The 
use of concepts in relational thinking can overcome these shortcomings and 
distortions of perception, but only when thought comes to be regarded as more 
stable than perception, as it is by the normal adult under most conditions. 


Concrete Operations: Seven to Eleven Years 

Logical operations, regarded as internalized responses, become functional be- 
tween the ages of seven and eleven. Operations involving classification, relational 
ordering, and numbering of objects occur. However, these are effectively applied 
only to concrete objects; the child still has difficulty with more abstract situations. 
For example, he is likely to have trouble deciding which boy is older when the 
relative ages of the boys are given in pairs: “Ed is older than John, Bill is older than 
Ed. Is John or Bill older?” 

The child in this stage is able to use the two key concepts of conservation (as 
described above) and reversibility, Thinking is reversible in the sense that it can 
return to an earlier condition: the examples given earlier in the “Breather” indicate 
the failure of young children to make this kind of conceptual somersault. There is 
a considerably greater degree of fluidity and flexibility associated with thinking 
than there is with perception. Hence children who have reached this stage and are 
emphasizing thought processes independent of perceptual processes are much more 
capable of solving intellectual problems and responding effectively in a larger 
variety of practical situations. As mentioned, however, they are still limited to 
operations that involve concrete, readily perceived objects and events. 


Formal Operations: Eleven to Fifteen Years 

Abstract thought processes characteristic of the normal adult are acquired 
between the ages of eleven and fifteen, the final stage of cognitive development. 
The restriction of operations to concrete situations no longer holds. Full freedom 
from the kind of errors resulting from uncritical acceptance of the way things 
appear to be (perception) rather than the way they can be conceived to be (thought) 
has now been won. Arguments can be made and problems solved purely in words 
and images. The adolescent now can concentrate upon the form of a proposition 
independent of its content. 


Piaget’s Contribution 

Perhaps the most important contribution that Piaget has made is to counteract 
the strictly cross-sectional and essentially static view of intellectual function that 
has characterized most of the work done on intelligence testing. The more func- 
tional approach emphasized and popularized by Piaget is certainly a needed 
corrective to what was previously a badly unbalanced situation, Moreover, he has 


continued to emphasize the essential unity of the behaving organism, as evidenced 
by his somewhat less-well-known research on affective development. 

Piaget’s persistent efforts to make understandable the development of cognition 
in children have won him increasing recognition. Although this was initially 
confined mainly to developmental psychologists, and by no means all of them, he 
has been regarded with more interest and respect by increasing numbers of 
experimentalists, particularly as the rigor with which he has collected and analyzed 
his data as well as formulated his theories has increased over the years. Problems of 
translation slowed the initial propagation of his ideas in this country, but these have 
now been largely overcome; in addition, a good number of secondary sources 
reporting and interpreting his work and some of his original publications are now 
available in English. 

Piaget has not been concerned with age, except as an index of sequence in 
development, nor has he ever evidenced any concern about the problem of individ- 
ual differences. The principal reason for his later popularity on this continent is 
that he has emphasized cognitive development and a view of it that describes 
qualitative change. In contrast, American views of cognitive development have 
been pretty well cemented into the quantitative increase of a faculty, conceptualized 
along the lines of the psychometric measures of intelligence. Piaget’s methods also 
happen to be alien to most American-trained psychologists, because he employs 
neither statistics nor experimental manipulation in the sense that we understand 
them. Because his techniques were so “unorthodox,” few American psychologists 
could bring themselves to trust him until it became very clear that he knew more 
about cognitive development than anyone else did. R 

Piaget has often been compared with Freud and with the Gestalt psychologists. 
He shares with Freud some of the characterization as a brilliant innovator and also 
certain ideas concerning the origins of developmental functions. But he has been 
quite unlike Freud in that he has appreciated the need to buttress his theories by 
empirical support, and as far as possible with experimental (even if nonstatistically 
treated) data. Similarly, although he has emphasized the fieldlike basis of experi- 
ence in common with the Gestaltists, he has not evidenced their disinclination to 
analyze patterns into components. On the contrary, he has made such an analysis a 
central part of his research. Moreover, he has been careful to take into account 
environmental learning as well as inherited factors, and has been concerned with 
their interaction in development. S 

Learning psychologists have recently become more interested in Piaget’s work. 
It has been noted, for example, that some of his key concepts are basically similar 
to orthodox concepts in learning. Thus assimilation seems to be substantially what 
learning researchers call generalization (cf. Chapter 11, p. 350) and accommodation 
is closely related to response differentiation as well as acquisition of new responses. 
Such correlations have helped to orient more orthodox exper imentalists with 
regard to Piaget’s thinking by providing some familiar landmarks. They have 
thereby contributed to his growing acceptance in spite of the somewhat unorthodox 
character (by American experimental standards) of his research. e 

Apart from the intrinsic merit of his research and theorizing, which must be 
regarded as very considerable, Piaget has been a major factor in the ever-increasing 
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Socialization 


flood of research activity involving children. Although his influence is only one 
factor in the total situation, it has been significant. Piaget’s ideas of the direction of 
behavior as moving toward ever-increasing organization and of the human child as 
an active organizer, maker, and discoverer of his own experiences are funda- 
mentally different from those of other psychologists. Since 1950 research on 
developmental topics has increased at a remarkable rate, perhaps reflecting the long 
underdevelopment of this most important field. It is a rare research project on 
children’s cognition that has not been in some way significantly affected by Piaget’s 
highly ingenious and original work. We have therefore presented his developmental 
model in summary form because some knowledge of it is needed if one is to 
appreciate the full flavor of contemporary work on children, from a practical as well 
as an experimental or theoretical point of view. 


DEVELOPMENT OF COMPETENCE 


Probably no topic in psychology is as controversial as that of competence (or as 
more specifically considered, general intelligence). Our extended discussion of this 
issue in Chapter 9 has indicated the extent of this controversy. Only very recently 
have psychologists begun to turn away from some of their earlier fixed notions 
concerning the measurement of intellectual capacity. Apart from the role of the 
environment in determining the relative degree of intellectual achievement there is 
the more basic issue of what we should test for. There is a strong and growing 
tendency to look more broadly at human performance and to downgrade the 
traditional concept of general intelligence. The growing influence of Piagetian 
conceptualizations has helped to accentuate this trend, as has the stress on creativ- 
ity, which does not correlate very much with general intellectual capacity as 
measured by standard tests. 

In the light of these newer views, and the stress on the more dynamic Piagetian 
principles that have just been considered, our technical discussion of the orthodox 
tests of general intelligence is presented as a supplement in Part V, where it can be 
more readily assigned and/or studied as an option. This discussion focuses on the 
Stanford-Binet intelligence test, not because of any marked current superiority to 
other competing forms but because of its historical significance in the field of 
intelligence testing and its pre-eminent position as a kind of prototypic test. The 
developmental aspects of intelligence testing are emphasized in the supplement and 
some attention is also paid to alternative forms of tests and to testing theory. 


The process of socialization of the human organism is practically as broad and 
multifaceted as that of human behavioral development itself. There is no important 
behavioral process that is free of social influences in human development. In part, 
this fact results from the condition of utter helplessness into which all humans are 
born. Their emancipation is an arduous and gradual process that takes place over a 
number of years as the individual becomes less dependent on those who have 


sustained him. In this process other humans become not only the most significant 
stimuli in the environment but also the mediators of the underlying cultural values 
and expectations (the cultural heritage) that are insidiously but inevitably built into 
each of us. 

Our treatment in this section can only provide samples of the multiple ways in 
which the socialization process occurs, with a focus on the crucial childhood period. 
Other developmental processes relating to socialization are treated elsewhere (for 
example, the origin of children’s fears, in Chapter 15). 

One methodological point seems in order. Not only are children important to 
study for their own sake—to provide pivotal information on various developmental 
processes—but they also make excellent subjects for those who are primarily 
interested not so much in development as in the particular kind of process that is 
developing (say, learning, perception, language, and the like). This conclusion 
follows both from the fact that the origins of these processes are often critical to 
their understanding and from the fact that children typically show basic processes 
in a relatively clear and uncomplicated manner. They are complex enough to 
permit investigation of most of the commonly studied functions but not yet so 
complex as to hide them under the various layers of cognition and affect that are 
characteristic of most adults. Children can as a result be refreshingly frank, and 
sometimes perhaps disturbingly so, as in their answers to questions asked after 
experiments. Moreover, they are less likely than adults to bring their own inter- 
pretations into the instructions provided by the experimenter. For all these reasons 
they have become increasingly popular as experimental subjects, so much so as to 
tax the patience of some of the schoolteachers and administrators confronted with 
requests for their use in investigations. 


MAN’S BEHAVIORAL PLASTICITY 


An important implication of man’s socially dependent condition at birth is the 
remarkable plasticity of his behavioral potential. There has been endless argu- 
mentation as to whether man is born with inherent “good” or “bad” tendencies. 
Such argumentation is groundless; there is no objective basis for making this kind 
of moral or value judgment about man. Such judgments must be regarded as based 
primarily upon the moral premises of the judger; that is, they are always relative, 
rather than absolute. They are clearly inapplicable unless used relative to the 
framework from which they come. 

If man is born morally neutral, then what is it that normally produces the 
behavioral qualities that result in his being morally judgable as he matures? Here a 
second kind of legacy from his ancestors needs to be invoked, to supplement the 
biological inheritance, in his genetic programming, that each man has. Man s 
cultural legacy shapes him more or less in the form of his more immediate 
ancestors. The process of socialization, accentuated in man because of his long 
period of dependence upon others for his very life, thus accounts largely for the 
direction that his behavioral development takes. Because it is impossible for any 
organism to retrace his steps completely, in spite of the most extreme counter- 
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measures, we tend to accept the form of each person’s behavior and personality as 
fixed and often fail to recognize the constant but quite insidious action of social 
forces in molding him in the image of his society. 

From a somewhat more analytic point of view, man’s behavior is remarkably 
influenced by his learning to respond emotionally and otherwise to certain symbolic 
cues characterizing great institutional forces, such as family, school, and commun- 
ity. Man’s development during his life-span is thus a combination of his biological 
inheritance and his responses to social forces and culture. 


THE INFANT AS A SOCIAL ORGANISM 


The infant, though dependent upon others for nurturance, is born with a very 
capable sensorimotor system. He can hear, see, smell, and feel cold, heat, or pain. 
He can cry, turn, suck, and kick. By crying he can summon his mother or other 
caretaker to tend to his needs. Very early the infant smiles, another social com- 
municator. Thus a social relationship is established between the infant and his 
caretaker, with each having an effect upon the other. 

Some important individual differences have been identified in infancy. For 
example, temperament is apparently differentiated from birth on. One group of 
researchers was able to categorize different temperaments in babies from early 
years until childhood, finding some “easy” or “difficult,” others “slow to warm up,” 
and so on. Recognition of these persistent differences should be a consideration in 
ores the effects of all the socializing environments, such as the home and 
school. 

Among the objects most frequently explored visually and often reached for 
physically are the faces of the children and adults who inhabit the infant’s world. 
Although in very early infancy there is little reason to believe that a human face is 
an especially outstanding stimulus, by about four months human faces and human 
actions have clearly begun to acquire special significance. Psychologists have come 
to believe that a substantial part of the organism’s subsequent reactions to people 
depends upon the kind of social relations that he first experiences in the infancy 
period. By the end of the first year mother and child usually have developed a stable 
interaction pattern. Patience in such necessary processes as weaning and toilet 
training and a generally affectionate and sympathetic set of attitudes seem to be 
especially critical with regard to the healthy subsequent development of the infant’s 
personality. 

One of the most important results of the observational studies of infants and 
children as they interact with parents and other adults is the increased awareness on 
the part of psychologists of the fact that the interaction is two-way. That is, the 
child and/or infant maintains and shapes the responses of those with whom he 
interacts by selectively reinforcing their behaviors. For example, the infant’s crying 
gains attention from attendants, and infants use this behavior to make demands on 
parents or other adults. 


Role of the Mother 

MATERNAL SEPARATION. A special problem in socialization concerns the role of 
the mother. Maternal separation has been studied intensively in recent years, with 
empirical observations replacing the theoretical speculations and home-spun 
wisdom of previous generations. Analysis of these studies indicates that the 
detrimental effects of maternal deprivation so often described are by no means 
automatic or inevitable. Rather, the nature and degree of such effects depend upon 
avery large number of subsidiary conditions, such as the duration of the separation 
and especially the kind of replacements that are provided. Moreover, the separation 
of infant and mother is seldom an isolated event, but occurs within a context of 
other, frequently disturbing events, so that it is not easy to isolate its influence. 

An early analysis of the case histories of a group of forty-four convicted thieves 
is illustrative of the kind of result that kindled interest in this problem. A sub- 
sample of fourteen of these was selected as “affectionless characters.” There was 
evidence in their biographical material that at least twelve of the fourteen had been 
separated from their mothers during infancy. Other disruptive experiences had 
followed, including institutionalization and numerous changes from one foster 
home to another. Thus it was impossible to pinpoint the determining factor in their 
subsequent antisocial behavior, if indeed any one factor could be so isolated. The 
difficulties of applying experimental controls to this kind of problem are self- 
evident. 

ANIMAL STUDIES OF MATERNAL DEPRIVATION. Experimental studies of maternal 
deprivation have been carried out in a well-known series of researches in the 
Wisconsin primate laboratory by Harry Harlow. The results generally indicate that 
permanent psychological effects can ensue unless adequate substitutes for the 
mother are provided. So-called surrogate mothers made of inanimate materials 
produced rhesus monkeys that did not show normal sexual behavior at maturity 
and that, when finally bred, failed to exhibit normal maternal behavior themselves. 

Because both heat (from an electric light bulb) and food (from a nursing bottle 
with the nipple protruding through a hole) were provided by the surrogate mothers, 
these satisfactions do not appear to be sufficient to produce normally behaving 
offspring. Harlow’s baby monkeys definitely preferred the surrogate mother with a 
body of terry cloth over sponge rubber to the simpler wire-frame model, although 
each presented the same heat and food. Apparently the monkey affectional system 
is dependent upon contact stimulation provided by the terry cloth, which encour- 
ages cuddling; there is more to even monkey motherhood than warmth and hunger 
Satisfaction. Figure 10-7 shows a representative infant monkey response to the 
Surrogate mothers. 

ATTACHMENT BEHAVIOR. A variety of observational researches have been per- 
formed on the problem of affective attachment of infant and child to mother. 
Attachment is evidenced by the child’s remaining near the mother and is strong 
until about three years of age. This behavior is not dependent only on activities 
relating to physical needs. For example, in an Israeli kibbutz, attachment to parents 
is maintained even though physical needs are met by other persons. — 

As the infant becomes able to move about by himself to explore his environment, 
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10-7 Harlow’s baby monkey with surroga 
mother. (Photo by The University of Wisconsi ate 
Laboratory.) 


he becomes progressively able to be separated for longer periods. In one observa- 
tional study the researcher watched children in a park and recorded their 
approaches and leave-takings of their mothers when the mothers were stationary 
and when they were moving. At the age of two-and-one-half the child has difficulty 
in following its mother, but after the age of three it can follow her and will accept 
hand holding until about seven years of age. Other studies have shown the progress 
from attachment to mother and separation from mother by measuring the amount 
of time the child will be separated from its mother in a controlled situation. It is 
hardly surprising that the amount of time the child can readily be separated from 
the mother increases with increasing age. It is also true that the child will stay 
separated from the mother longer when the area he is exploring while away from 
her has more stimulus objects, such as toys or toylike materials. 
Attachment behavior was exhibited in the report of one researcher who raised a 
monkey in his household. The monkey began discriminating individual members 
of the household between five and fourteen days of age. Subsequently he became 
attached to the experimenter and up to the age of three-and-one-half months still 


showed a preference for the experimenter, despite his absence during the inter- 
vening period. 


CHI DHOOD SOCIALIZATION 


Children’s Play 

The significance of children’s play, particularly with regard to their subsequent 
socialization, would be very hard to exaggerate. As every observant parent knows, 
play is indeed serious work and often hard work for children. But it is also the 
means by which enduring patterns of social interaction are initiated. Experimental 
documentation of this crucial role of play has been reported by Harlow and his 
co-workers using infant rhesus monkeys. These investigators have found that 
effective adult sexual interactions are almost impossible to achieve unless normal 
heterosexual affective patterns have been established. This occurs primarily 
through playful interactions of the young monkeys. Monkeys that have been 
socially isolated and so have missed these early play experiences strongly resist 
subsequent therapeutic efforts to induce them to mate. 

Beyond its crucial role in socialization, play serves more broadly to increase the 
developing organism’s competence. Here games with more or less established rules 
serve as the nucleus around which various kinds of competence develop. An 
important factor in the development of such competencies is the repetition of 
activities. Seemingly endless repetition, even to the most minute detail, is quite 
boring to the adult but needs to be understood in relation to the child’s need both to 
form effective habits and to build confidence in his own abilities. It is extremely 
difficult for the sophisticated adult to put himself in the child’s place, in games as 
well as other kinds of situations, but what appears to be senseless repetition of 
behaviors to the adult may in fact permit improved understanding of procedures as 
well as consolidation of skills for the child. ; 

The fantasy that functions in so much play (of a make-believe nature, in contrast 
to more formally established games) also has an important role. Among other 
things, it permits the child to practice adult roles, often explicitly, as when the little 
girl plays “Mother” with her dolls, but also in more subtle ways. A variety of roles, 
assertive and demanding as well as meek and compliant, can be exercised in play 
when they would not be permitted otherwise by adults or perhaps even peers. 

Traditional cultural norms are important informal regulators of play activities. 
For example, little girls are typically discouraged from activities involving rough, 
physical contact (“tomboys” are in the minority) and little boys are usually 
discouraged from playing with dolls (“sissies” are likewise in the minority and 
Socially frowned upon). The significance of these early social roles in determining 
later behavior patterns and attitudes has been effectively pointed out by advocates 
of women’s liberation. s zA 

Finally, play is probably the major means by which the surprisingly potent 
motivational factors involved in one’s “peer culture” develop. The need to conform 
to one’s peers’ behavior, especially strong during the adolescent period, may well 
have its origins in the give and take of social interactions molded during the play 
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periods of childhood. The fact that peers are accepted more readily than most 
adults seems to encourage the development of this kind of motivation. The 
segregation of the young from adult activities also encourages reliance on peers. 


Child-Rearing Practices 

Child-rearing practices constitute one topic on which many parents appear eager 
to receive instruction. Unfortunately, clear-cut and foolproof rules for child rearing 
in the home are not available. In general, the same overall statement can be made 

with regard to effective parenthood as can be made for effective psychotherapy: the 
specific form of the activities practiced is less important than the personality of the 
parent or the therapist. 

Child-development researchers have tended to be descriptive and explanatory in 
their reports. Changes that have occurred in child-rearing practices over the past 
three decades may be attributable to exponents of such practices or may simply 
reflect changes that have already taken place. 

The major changes, mostly apparent in middle-class homes, have been n the 
direction of (1) freer expression of affection; (2) increased permissi: ness, 
especially with regard to spontaneous expressions of childish wishes; and (3) 
decreased dependence upon physical techniques of discipline, such as spanking, and 
greater dependence upon reasoning and explanation, as well as withdrawal of 
affection and arousal of guilt. Major changes associated with parental sex have also 
been noted. The father has become less authoritarian and more likely to show 
affection, and the mother more likely than heretofore to serve as a disciplinarian 
agent, especially for boys. Finally, the class differences that previously appeared to 
be distinct have greatly diminished, with lower-class families tending to approx- 
imate the middle-class practices. 

The products of these trends in child-rearing practice are generally agreed (by 
child psychologists at least) to be superior in socially desirable characteristics such 
as self-control and leadership as well as generally more satisfactory adjustment. 
These features are reported most often for middle-class children, because it is in 
this large social category that the changes described have been most pronounced. 

Some socially undesirable personality changes have been produced by the newer 
types of child rearing. Interactions with sex of child and of parent are especially 
complex. Girls are in general more likely to receive affection and less likely to be 
punished than boys; they are also more likely to become more anxious and more 
dependent. That this is not simply a matter of genetic sex-related differences is 
indicated by observation of the same pattern of parental treatment and personality 
outcome tending to occur when first-born are compared with later-born children, 

with sex controlled. Thus first-born children of both sexes are more likely to 
receive affection and less likely to be punished and tend overall to be more anxious 
and dependent. 

It must be emphasized that all these trends are tendencies, based on means of 
relatively large numbers of subjects, and that the individual variations are really 
more important when any one person is concerned than the group averages. Also, 
further complications are involved. For example, extremes of either affection or 


strong discipline have been found to be detrimental to the development of both 
sexes; whereas more girls than boys seem to show susceptibility to the deleterious 
effects of overprotection, boys suffer more from insufficient discipline. Finally, all 
these trends are clearest at the lower social levels, where sex roles are still most 
clearly distinguished; they are obscured in the upper and the upper-middle classes, 
where the sexes tend to be treated more equally. 

In sum, a balance between affection, discipline, and so on, appears to be crucial in 
the optimal development of children. Unfortunately, there is no simple way of 
expressing this kind of relationship, nor is there any simple way of telling parents 
just how much discipline is optimal, or of relating various kinds of standards across 
families. It bears repeating, therefore, that although the overall effects of the 
contemporary movement toward greater affection and less rigid discipline are seen 
as beneficial, there seem to be certain risks associated with these child-rearing 
practices, as there are with others. Furthermore, if we want to continue to encour- 
age certain personality differences between the sexes, then we will need to be 
careful to continue to differentiate their treatment; if, on the other hand, we want to 
obliterate personality differences between the sexes, perhaps in accordance with 
some contemporary proponents of “women’s liberation,” then we should reduce 
even more the differential treatment that boys and girls receive as children. 


School 

The more formalized social requirements of the child’s first schooling constitute 
a radical, and often quite traumatic, break with his previous social interactions in 
the home. The child’s role in the home is to a degree at least independent of his 
behavior, for he enjoys a certain role and status merely as a member of the family. 
In school, on the other hand, he is one of a large and probably heterogeneous 
group. He will be judged, especially by his teachers, by the effectiveness of his 
behavior rather than by virtue of his pre-established role. He loses much of his 
individuality, and it is up to him to re-establish it. Many new roles appear and offer 
the child both an opportunity to develop new skills and social relationships and, too 
often unfortunately, an occasion to hold back and fail to cope with these new 
challenges. : 

There are of course a great number of conditions in the school and in the parents 
reactions to the child’s new life in the school that affect how he seizes these 
opportunities. One of the less often emphasized of these factors is sheer physical 
size. The differences in size that exist within the classroom can work to improve or 
worsen a child’s adjustment in school. For example, early or late physical maturity 
can be a significant factor in a boy’s athletic competency, so highly regarded in our 
culture, The social experiences of the early maturers, who tend to have corres- 
pondingly advanced athletic skills, have been shown to be consistently more 
cordial. The typical late maturer, on the contrary, has been described as more 
dependent on others, impulsive, self-indulgent, and rebellious. 

As a miniature social representation of the larger world, the school thus provides 
during middle and late childhood the seething cauldron of social forces out of 
which the adolescent and the mature individual will emerge. Its place as an initial 
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and continuing contact point of the child and his all-encompassing culture gives it 
a significance approaching and sometimes surpassing that of the home with respect 
to the nature and direction of the child’s socialization. 

As the child passes from the informal training of the home and community into 
the formal training situation of the school, he will encounter differences based on 
the aims of these types of training. The informal training has concentrated on 
individualistic personal values; the formal will concentrate on universal values. 
Learning in the formal situation will be ordered and to a great degree abstract, 
consisting of the manipulation of symbols rather than objects. Language becomes 
the transmitter of information. These changes in the learning environment will be 
troublesome for some children, who are handicapped in school because they are not 
accustomed to dealing with symbols in this abstract manner. 

One of the aims of the Head Start program was to make this transition easier for 
the socially or culturally deprived child. In working with such children it was 
found that verbal skills were directly related to socioeconomic background, It was 
necessary to develop innovative programs to stimulate language growth. These 
innovations involved pacing materials, teaching teachers, and bringing families into 
the programs. Under the proper conditions children were able to progress. Some 
Head Start programs were held to be of dubious value because the improvement 
disappeared when children were placed in a regular classroom. Optimal results can 
only be obtained if the home environment is also modified so that the informal 
training more nearly matches the formal training. Because of the pervasive influ- 
ence of the home, it is unrealistic to expect instant success from all programs, nor 
should the value of enrichment programs be denied because some of them failed. 

Because schools are such an important factor as a socializing agent, it might be 
well to take a look at what happens in the twelve or more years that an individual 
attends. The student is measured within that system in some terms of “achieve- 
ment” of set items—reading, arithmetic, and so on. He is also evaluated in other 
ways by the teacher, who is an adult representative of the society. Such evaluations 
may include components of “good behavior” involving conformity to set standards 
of society. These “achievement” records, whether they be intelligence tests, which 
are one tool used in measurement, or standard achievement tests, also serve a 
selective function. By the time an individual is in junior high school the selection 
process is sealed in terms of selecting who will and who will not be able to do 
college work. There has been recent concern about the fact that students’ records 
are passed on from year to year. Thus a teacher with access to these records has to 
a degree already formed an opinion of a child before he or she enters the classroom. 
A teacher’s attitude toward a child reinforces certain behaviors; thus a teacher who 
treats a student as though he were stupid to some extent has a “stupid” student even 
though the student may actually be intellectually capable. The same thing is true 
for “good” or “bad” behavior. 

Classrooms are operated in such a way that aversive reinforcement, such as fear 
of failure and other kinds of social punishment, are used extensively. Reinforce- 
ment of certain behaviors by teachers and peers may teach the student that (1) 
going beyond the assignment does not pay off, (2) the rewards of the school may be 
obtained in easier ways than by academic performance, (3) he should avoid 


excellence, (4) conformity is rewarded, (5) curiosity is irrelevant. Current educa- 
tional practice is keyed to the middle-class children who come from an environ- 
ment which enables them to adapt. Some other groups cannot adapt to the 
middle-class achievement ethic and the deferral of rewards. Individualized pre- 
scribed instruction has been suggested as one means by which individuals may be 
taught subject matter so that the preceding problems are minimized. This adaptive 
mode of education “assumes that the educational environment can provide for a 
wide range and variety of instructional methods and opportunities for success. 
Alternate means of learning are adaptive to and are in some way matched to 
knowledge about each individual . . .” (Glaser, 1972, p. 6). 


SPECIAL PROBLEMS IN SOCIALIZATION 


Inculcation of Moral and Social Values: Conscience 

Among the more fascinating and challenging problems faced by psychologists is 
that of the development in the child of values of various sorts, especially those 
relating to moral standards. It is clear that moral values or standards of social 
acceptability in behavior are learned from the social environment of the child, but 
the manner in which this occurs remains obscure. 

One of the more interesting facets of moral attitudes is that they are so unlikely 
to be questioned by those who hold them. They tend to be accepted as absolutes, in 
spite of their unmistakably relative character, as demonstrated by cultural anthro- 
pologists in the many observations of societies other than our own. Ethno- 
centricism, or the tendency to adopt the perspective of one’s own culture as central, 
is such a strong and pervasive factor as to suggest the unusual strength and 
persistence of the underlying learning and motivational conditions. 

Moral values can be studied directly, in terms of the behavioral processes 
themselves, or indirectly, in terms of the intervening variable usually labeled 
conscience. Here we shall point to some of the more interesting and provocative 
work of both types. Our treatment cannot be complete, nor can we point to more 


generalized trait of honesty was found. For example, 
be scrupulously honest when, say, he was tested in 
when tested in school. Thus he might persistently refuse to take money left on 
dressers at home but regularly take advantage of apparent errors 1n examination 


grading at school; some other child might show exactly the opposite pattern. Such 
specificity suggests corresponding specificity in the learning factors that underlie 
these behaviors, and a failure of moral exhortation to produce generalized moral 
behavior. This research also seems consistent with the variability observed in the 
behavior of adult models, whose actions may be presumed to be influential in 
children’s learning, and the inconsistency between adult behavior and adult verbal- 
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ization that has led so many of our contemporary youth to voice disenchantment 
with our social system. 

Moral codes, whether generalized or specific, are clearly potent factors in our 
behavior. The interesting internal function called conscience is usually given credit 
for the strength of moral values in children and adults. But so labeling this function 
hardly explains it, and our understanding of conscience and how it develops has not 
proceeded very far. A variety of mechanisms (identification, internalization, intro- 
jection) have been suggested to account for the manner in which the moral code of 
a society comes to be inculcated into the conscience of a child, but these terms do 
little more than rename the phenomenon. Moreover, their usage varies so markedly 
from one writer to the next that even the definition of the term conscience, let alone 
its experimental analysis, can hardly be considered adequate. 

A useful definitional analysis has been advanced by one set of workers. ‘Three 
criteria for recognizing the functioning of conscience in young children were 
suggested. These are (1) resistance to temptation, (2) self-instruction to obey rules, 
and (3) evidence of guilt feelings and guilty behavior after violation of rules. 
Conscience is thus defined by the appearance of these three kinds of behavioral 
manifestations. 

An especially provocative experimental analysis of resistance to temptation has 
been reported using young beagles as subjects. In this study the dogs were first 
made very hungry by reducing their food intake over a period of time. Then they 
were given access both to their normal dry meal and an especially appetizing meat 
dish. However, they were punished by the experimenter (by being swatted on the 
nose with a rolled-up newspaper) if they attempted to eat the meat dish. The 
independent variable was the delay between their starting to eat the meat and the 
onset of punishment; this was immediate for one group, was several seconds 
delayed for a second group, and was delayed a longer time for a third group. All 
the dogs learned to ignore the meat and eat the less attractive dry food. Then, in 
the test of resistance to temptation, they were all given access to both foods in the 
absence of the experimenter and the amount of time and number of trials required 
before they began eating the meat was measured. 

The major results were that the dogs given the immediate punishment during 
training both stopped trying to eat the meat in training and resumed eating it in test 
more quickly than the others. Moreover, they showed many less obvious signs of 
emotionality. The dogs with the longest delay between onset of meat eating and 
punishment had the most difficulty, both with regard to their eventual eating of the 
tabooed meat and the vacillation and emotionality they exhibited. This study thus 
provides good support for the generally accepted proposition that when punish- 
ment is used, it should be immediate and clear-cut. Moreover, it suggests the utility 
of animal subjects for even such human problems as resistance to temptation in the 
development of conscience. 

Shifting attention to the second criterion for conscience, self-instructions, We 
may tentatively conclude that clear evidence of this aspect of conscience can be 

found only in human subjects. The manner in which young children customarily 
accompany their overt behavior with overt verbalizations (“Johnny runs,” “Mary 
throws ball,” and the like) suggests that there is nothing unusual about this 


development; negative admonitions (e.g., “Johnny not run,” “Mary not throw”) 
are in no fundamental way different from positive ones. Moreover, this kind of 
overt vocalization normally diminishes as the child matures so that covert verbal- 
ization of prohibitions as well as positive actions would be expected to continue. 
Their ultimate transformation into self-instructions to conform, or not to trans- 
gress social rules, would constitute one basis for conscience. 

The third criterion, that of guilt feelings and behaviors, poses more of a 
theoretical problem. The self-sacrificial aspects of guilt are especially difficult to 
interpret on the basis of normal learning and motivational principles. Moreover, 
this aspect of conscience, like self-instructions, appears to be a strictly human 
phenomenon. Animals may behave in a way to suggest a kind of “shame,” but this 
behavior may merely reflect fear of punishment for their transgressions. The 
expiation of guilt through the active seeking out of punishment seems to be 
uniquely human. This aspect of conscience thus not only makes it more difficult to 
relate to other kinds of learning and behavior but also may help to account for the 
great strength of moral factors once established. However, the analysis of guilt as 
a quite complex phenomenon in its own right remains to be done. 


ADOLESCENCE 


Adolescence is the period from the onset of puberty, roughly at twelve years of 
age, until adult responsibilities are taken on. This latter event occurs at varying 
ages for individuals within our culture (with either eighteen or twenty-one years, 
and increasingly the former, marking the age at which such formal functions as 
voting or buying liquor are legally sanctioned). n 

The cross-cultural variation in the adolescent period is even more striking than 
the interindividual variations within the United States. Thus in some cultures 
anthropologists have reported absolutely minimal attention to this period; there 
may be a simple ceremony marking sexual maturity, or the pubescent may be 


almost immediately accepted into adult society. Other cultures have more elaborate 


and sometimes temporally extended ceremonies and tests of various sorts. But 


no culture allows adolescence to be as indefinitely continued or to be emphasized 
as much as ours. i ext 
Much of this obsession is probably attributable to the highly unrealistic set 
of contradictory attitudes and practices that exist with regard to sexual expressions, 
especially heterosexual activities. Adolescence is by definition a time of sexual 
maturity. The turmoil accompanying this important transitional period is aggra- 
vated by attempting to enforce sexual inactivity at a time of greatest biological 
urge. It is small wonder that the present generation of adolescents have generally 
refused to listen to adult moralizing on sexual expression. Newer social attitudes, 
plus the timely introduction of “the pill” by means of which girls are able to 
utilize a simple contraceptive device, have combined to produce the contemporary 
movement toward freer sexual expression in youths. The consequences of this 
freer expression in Western society are indeed serious for the family as a social 
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structure, especially when combined with concern about population growth, more 
personal freedom for women, and changing attitudes toward marriage. 

In addition to the obvious sexual adjustment issue, faced particularly by adoles- 
cents in their late teens, there are related problems of social interaction. At a time 
when new social skills, of a youth-adult as well as a boy-girl variety, are needed, 
all kinds of distractions and diversions are needlessly introduced. For example, 
the normally socially sensitive adolescent is made even more so by the flood of 
advertisements that threaten him with dire social effects unless he hurries out to 
buy this antiperspirant or that toothpaste, or hastens to reduce skin blemishes 
or remove undesirable hair. Overemphasizing such normal problems as acne is 
bad enough but fabricating new ones is even worse; the fast bucks that are thus 
made by enterprising salespeople and advertising agencies may increase the gross 
national product but they hardly contribute to the emotional or social maturity 
of our nation’s youth. 

Adolescents in our culture have an uncommonly long transitional period during 
which they can accommodate to the adult role, but by the same token they are 
likely to face many frustrating delays in actively taking up that role. Much of this 
delay is occasioned by the extended educational process they undergo, particularly 
in the middle class but increasingly in the lower class as well. Further, although 
extended upper-class educational careers are not likely to have associated financial 
problems, middle- and lower-class adolescents, with few financial resources of their 
own, are quite likely to have financial problems. Overstimulation of educational 
and occupational objectives by a culture with too much concern for college 
education, regardless of its appropriateness, is very largely to blame. The correlated 
slighting of technical training further aggravates the situation. Occupational as well 
as sexual problems of adolescents need to be more squarely faced by adults in our 
society. 

Adulthood is not dependent upon leaving all adolescent traits at one time. There 
are dimensions along which individuals vary quite markedly with regard to their 
rate of maturation. Thus some of us never really quite “grow up” emotionally, 
remaining in our so-called adolescent stage throughout our remaining years, 
although perhaps being economically self-sufficient, and therefore on this dimen- 
sion adult. Others may be socially mature long before they gain economic inde- 
pendence. Furthermore, in contrast to the clear-cut legal dates mentioned earlier, 
there are no absolute standards by which we can neatly categorize an individual as 
adolescent or adult; the process of maturing tends to be a continuous one, Or 
perhaps one in which such sudden changes as physical growth spurts are inter- 
polated between periods of little change (plateaus). Recognition of these facts of 
individual variations and offering adolescents the opportunity to shorten their 
pan of overlong dependency are among the social problems our society needs to 
resolve. 

One solution that has been proposed is that adolescents be given work experience 
as an integral part of their educational training as early as high school. The 
arguments in favor of this plan are that the pay would make the adolescent more 
independent, he would become responsible as a person for the work performed, and 
he would have an opportunity to have an adult model as he works. Some colleges 


now require work experience as part of their training. Practical application at an 
earlier level would cause problems of scheduling, finding appropriate work, and 
fixing pay schedules. Some high school students, usually those who do not intend to 
go to college, are now allowed this opportunity. 


MATURITY 


The mature adult is likely to have his or her time occupied in some kind of 
occupational setting. Societal adjustments during this period are those related to 
acquiring financial security, becoming part of a community, and so on. When a 
family is started, adjustments must be made with regard to care of the child; usually 
the mother in our society is responsible for child care. If the mother prefers to 
work, other means of child care must be found. At any rate, the ages twenty to forty 
constitute a period with strong ties to home and community. 

As the individual enters middle age (usually considered to be ages forty to sixty) 
he may encounter new social adjustment problems. For the male they may involve 
such things as his perceived success in his career, or his concern over sexual 
functioning or physiological changes connected with aging. If he is economically 
secure he is likely to have an increasing amount of leisure time and must decide 
how to spend that time. Typically adjustment for women has been considered most 
difficult during this period. Aside from the physiological adjustments to the 
menopause and loss of ability to bear children, the woman now has increasing 
amounts of leisure time. The children she has cared for are leaving home and 
becoming independent. At this age it is difficult for women to return to a career and 
many turn to volunteer work as a means of adjusting to this change in life. How 
these problems are handled by the middle-aged will determine to a large extent 
how successful and satisfying the subsequent years are likely to be. Very little 
literature is available on these problems or their solutions, although it has been 
pointed out that those who are financially secure have an easier time with these 


adjustments. 


THE AGED 


A great deal of research is going on in the medical field in attempts to isolate the 
factors that cause aging and to find methods of interfering with these factors and 
thus prolonging life. However, physiological and biological factors are not the only 
ones that influence aging. In observations of the aged who are over 100 years old, 
one common factor was that they are still productive and respected members of a 
household that might include three generations. 

The elderly have reported that in old age they become more socially detached, 
having fewer social interactions and less intimate ones. Many elderly are detached 
in other ways; they are detached from their jobs, detached from part of their 
income, and possibly detached from their home, for economic or health reasons. 
This problem of the aged is aggravated when it is no longer possible for the 
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individual to care for himself and he must either go to live with relatives or move 
to a nursing home. 

Changes that the elderly dread are the loss of significance and loss of independ- 
ence. Anxiety neurosis is provoked by lack of security, circumstances where the 
older person is less welcome, less valued, and more dependent on others than in his 
earlier years. It is not surprising, then, to find that the elderly who have sufficient 
income have a good advantage in terms of adapting to change. As evidence of the 
importance of having sufficient income to the well-being of the aged it is interesting 
to note that among the records of individuals over sixty who were admitted to 
mental hospitals for the first time, only 20 per cent were admitted for physical 
disability. Moreover, those who were admitted were overrepresented by certain 
groups as compared to total population. These groups are (1) residents in an urban 
area, (2) widowed or divorced, (3) low in educational attainment, (4) low in 
economic status, (5) blacks and foreign whites. 

Most of the evidence available indicates that psychological functions are not as 
likely to deteriorate during these later years as had previously been assumed. Of 
course sensory deficit is common, and motor abilities also decline at an accelerated 
rate. This decline varies, depending on whether the individual has a good genetic 
background, for protection from physiological deterioration, and beneficial envi- 
ronmental experiences. Learning and memory functions do not decline as precipi- 
tously as some observations earlier suggested; senescence (senility) is by no means 
inevitable. With proper control of motivation and related factors—so that the 
older subject is almost equally motivated as younger persons to learn and remem- 
ber such meaningless materials as nonsense syllables, for example—some decline 
is usually found, on the average. However, this decline is by no means so much 
that new tricks are no longer teachable. Again, the older subject’s motivation to 
cut through habits of a lifetime is a major factor in determining the degree to 
which he can learn. There is some reason to think that older subjects are less likely 
to remember new materials, especially on a short-term basis and if much inter- 
ference in the way of extraneous stimuli and responses is present. 

Some attitude scales have shown that the elderly are more rigid than other age 
groups, though this is modified by the possession of a high intellect; are less 
confident of their abilities; and are more cautious. Because the latter two attitudes 
were measured on the basis of a performance test of aiming ability, it is possible 
that the decreased confidence and more cautious attitude constituted a realistic 
appraisal. 

Researchers have concluded that although proper health care, such as medication 
and proper diet, have their place in the probability of living a long time, the other 
important factor is the individual’s actual desire or expectation of doing so. It is 
especially important that aged persons do not fall victim to the belief, now all too 
prominent among youth, that there are inevitable generalized decrements in 
capacity accompanying old age. Correction of this myth will become increasingly 
necessary as the age proportions of our population change. It has been predicted 

that if present population trends continue, by the year 2000 fully one half of the 
population of the United States will be over fifty years of age and one third will be 
over sixty-five years of age. Black power and women’s power, presently social 


forces of substantial import, may pale before the power of the aged. In any event it 
is highly desirable that some accurate appraisal of the true capability of the aged be 
widely circulated among all age levels of society if appropriate social adjustments 
are to occur. 


There are many useful books of a general nature concerned with developmental 
psychology. Goulet and Baltes’s Life-span Developmental Psychology (1970) and 
Human Development by Lugo and Hershey (1974) present a current approach to 
development that takes into account the entire life-span of the human organism. 


Methodology in Research 

Recent reports based on longitudinal studies are by Jones, Bayley, and Mac- 
Farlane (1971); McCall, Hogarty, and Hurlburt (1972); and Kagan (1971). The 
Jones et al. study is based on data from 500 individuals continuously recorded at 
the University of California at Berkeley. These records succeeded in predicting 
physiological factors as the individual aged, predicted to a lesser degree mental test 
performance, but failed entirely to predict the adaptation and achievement attained 
in adult life. The McCall et al. study is a report from longitudinal records kept at 
Fels Institute and concludes that early IQ tests have little predictive value. Kagan’s 
report involves the longitudinal study of 180 infants. t 

An example of the extensive collection of individual records on infants is 
contained in Church’s Three Babies (1966). Ethological studies of children are 
collected in the reader edited by Jones (1972) and in McGrew’s 1972 book. 

The psychoanalytic approach to child study is represented by Kris (1950), 
Hartman (1958), and Anna Freud (1952), Sigmund’s daughter. Gesell’s normative 
methodology is applied in Ilg and Ames’s Child Behavior (1955). Flavell’s The 
Developmental Psychology of Jean Piaget (1963) is a good introduction to Piagetian 
stage theory of cognition. Bijou and Baer’s Child Development (1965) is a thor- 
ough Skinnerian treatment. en y s 

An important type of descriptive research was initiated by the pioneer child 
psychologist in the United States, G. Stanley Hall. He developed the questionnaire 
technique, in which information on what children of various ages are thinking, how 
they feel about various issues, and the like, is obtained by asking them standardized 


questions under relatively objective conditions. 


Maturation of Physiological Systems i * 
Spelt (1948) reports some of the early research on fetal learning, and Kagan 
(1971) emphasizes the functional condition of most of the neonatal sensory 
systems. Bower (1971) concentrates on infant vision. Deleterious effects of nutri- 
th regard to the nervous system in Jacobson’s 


tional deprivation are discussed wi 1 ; 
Decii pial Neurobiology (1970). Kaplan (1972) discusses the detrimental effects 
bility, concluding that these are irreversible if 


f iti intellectual a 
aA hed in the first four years of life. Warren (1973) 


adequate nourishment is not furnis! ; : 
nena on methodological grounds such studies as Kaplan’s that show strong 
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effects. He argues that the question of irreversible effects remains open pending 
results of longitudinal research now under way. 

The discussion of adolescent growth is largely based upon McCandless’s 1970 
book. Tanner (1968) discusses the earlier age at which puberty occurs in the 
context of man’s increase in physical size over the past 100 years. 


Language 

Brown’s Words and Things (1958) and Smith and Miller’s The Genesis of 
Language: A Psycholinguistic Approach (1966) are good introductions to the 
problem of linguistic development. Slobin’s 1971 paperback is an excellent intro- 
duction to the psycholinguistic point of view on this problem. Bruner et al. (1966) 
and MacNamara (1972) relate language and cognitive development. Chomsky’s 
views are expressed in his Language and Mind (1972). Cultural determinants of 
language are discussed by Cole and Bruner (1971). The critical period for language 
development is discussed in Lenneberg’s 1969 paper. 


Stages of Cognitive Development 

Piaget’s work is presented by himself in English in his 1961 paper and his book 
The Language and Thought of the Child (1959). The experiment on the cat turned 
into a rabbit or dog was reported by DeVries (1967). The older review paper by 
Berlyne (1957) is also still valuable. Flavell (1963) and Phillips (1969) offer good 
introductions to Piaget’s work. Changes of cognitive functioning in the aged are 
discussed in Botwinick (1967). 


Conscience 

The tripartite definition of conscience was advanced by Sears, Macoby, and 
Levin in their Patterns of Child Rearing (1957). The early study on honesty was by 
Hartshorne and May (1928). The experiment on resistance to temptation in 
puppies was reported by Solomon, Turner, and Lessac (1968). 

Evidence reported by Maslow (1963) suggests that morals shift in accordance 
with reality and achievement. Work on cognitive dissonance has shown attitudes to 
change so that what succeeds is “good” and what “is” is what ought to be. 


Child-Rearing Practices 

Sears, Macoby, and Levin (1957) and Miller and Swanson (1960) are good 
introductions to this vast literature. A review paper by Bronfenbrenner (1961) 
documents the changes that have occurred in child-rearing practices in the United 
States over the three preceding decades. 

Attempts to deal with physical abuse of children by their parents reflect an 
unfortunate social problem. Discussion of personality factors in such parents can be 
found in Spinetta and Rigler (1972). Rheingold (1973) proposes a program for 
more effective child rearing relating the program to all socializing agents. 


Play 

Harlow’s 1962 paper reports on his research on development of the heterosexual 
affectional system in monkeys. White’s 1959 seminal paper introduced his concept 
of competence. A good review of the subject of the child’s world of play is in 
Singer (1973). 


Socialization 

Infant and child. The deleterious effects of restrictive environments has been 
shown by Thompson and Melzack (1956) and Scott (1963), using dogs as subjects. 
The Wisconsin studies on social deprivation in monkeys are described in Harlow 
(1962) and in Harlow and Harlow (1962). Kagan and Klein (1973) report that the 
effects of deprivation of stimuli on infant humans is not irreversible because 
cognitive development allows some catching up. Kagan (1972) has suggested that 
infants begin to form hypotheses at about the age of eight to nine months, 
indicating early cognitive development. The Kagan and Klein study (1973) touches 
on the concept of competence; these authors point out that “There are few dumb 
children in the world if one classifies them from the perspective of the community 
of adaptation, but millions of dumb children if one classifies them from the 
perspective of another society” (Kagan and Klein, 1973, p. 961). Similarly, Ladner 
(1971) has viewed classification of young adult black women from the point of view 
of competence in relation to social adaptation and has held that behavior viewed as 
aberrant by the white middle class may well be a technique for survival in the 
ghetto. 

An experiment in which young monkeys were placed with dogs following one to 
ten months with cloth maternal surrogates has been reported by Mason and 
Kenney (1974). All the monkeys formed close filial attachments to the dogs. These 
results suggest that filial attachments in primates are much more flexible than has 
been assumed and are contradictory to the critical-period hypothesis for filial 
attachment. 

The early work on the effects of maternal separation on the infant was reported 
by Spitz (1945), Bowlby (1951), and Yarrow (1963). An overall view of socializa- 
tion in the infant is presented by Rheingold (1969). Rheingold and Eckerman 
(1968) describe experiments on separation from the mother. A study analyzing 
early differences in temperament was done by Thomas, Chess, and Birch (1970). 
The studies describing experimental work on attachment behavior are reviewed in 
Bowlby (1969), which also reports the study on children in the park, and the 
measurement of attachment in play sessions. Spiro (1958) describes attachment 
behavior in an Israeli kibbutz. s 

Schools. An analysis of the school as a social class system can be found in Parsons 
(1959). Skinner (1968) and Marx and Tombaugh (1967) point to some of the 
adverse effects of misapplication of known principles of learning within the school 
system. The article proposing the giving of work apprenticeships to young people 
as an aid to maturation is by Harris (1961). Bruner (1972) suggests induction to 
maturity by allowing youth to serve as helpers in the educational process itself. 
Work with the socially disadvantaged at the New York University Institute for 
Developmental Studies is described by Deutsch (1967). 
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Adolescence. Early adolescent development is the topic of a reader by Kagan and 
Coles (1972). See also McCandless (1970). Conger’s 1973 book focuses on the 
adjustments required by rapidly changing social and moral standards. 

The Mature. Very little research is reported on studies of the mature person. 
However, Schmeck (1972) discusses the crises of the mature. 

The Aged. Schaie’s 1968 reader discusses the psychological aspects of aging. 
Baltes and Schaie’s 1974 article provides a very good introduction to the problem 
of aging and ability, with special reference to the need for more careful methodol- 
ogy, such as longitudinal rather than merely cross-sectional data. They do not find 
any good evidence for the generalized decline in ability that is commonly assumed 
to occur. Looft (1972) reinterprets the rigidity that is traditionally identified with 
aging as a manifestation of increasing egocentricy, in part attributable to a shrink- 
age of life space in later years, which may be a purposeful way of conserving 
energy. A nurse, Sharon Curtin, has written a popular book called Nobody Ever 
Died of Old Age (1972), which points to the sociological factors that hasten aging; 
she suggests that the elderly form a power structure to change these societal 
problems. The problems of housing, education, and transportation were also noted 
by the 1971 White House Conference on aging, to which an APA task force 
contributed; the report was edited by Eisdorfer and Lawton (1971). All contribu- 
tors agreed that chronological age is a poor indicator of an individual’s cognitive 
and emotional characteristics. 


The processes that allow the organist 
to acquire a repertoire of behaviors 
are the subject of this chapter. Per- 
haps the individual is not capable of 
extending its learned behavior to the 
somewhat exaggerated degree shown 
by these animal performers; however 
we shall see that training can indeed 
result in some remarkable accom- 
plishments. 


328 


here are relatively few distinctly inherited patterns of behavior in the 
higher organisms, and especially in man. Moreover, those behaviors 
that do have primary and clearly identifiable hereditary components, 
such as the sexual responses, are also markedly subject to modifica- 
tion as a function of environmental differences. Such modification, 
usually called learning, has particularly great significance for the 
understanding of human behavior and its determinants. 

Learning as a technical term in psychology is most often defined as 
that change in behavior that is a direct result of prior behavior. This 
usage excludes a number of behavioral determinants, such as moti- 
vation and fatigue. It is always necessary to measure learning by means 
of performance. However, one cannot conclude that learning has not 
occurred simply because it is not being expressed in performance; 
unless an organism is appropriately motivated, for example, its per- 
formance will not adequately reflect its learning. Actual behavior is 
thus always a joint function of both learning and motivation. 

Learning processes are categorized into five focal types, ordered by 
their decreasing involvement of overt behavior: motor skill, condition- 
ing, verbal learning, cognition, and insight. In brief, a motor skill is any 
pattern of movements that enables one to cope with some environ- 
mental demand (e.g., stroking a tennis ball, threading a needle, type- 
writing). Conditioning refers to the predictable occurrence of a 
response in a stimulus situation where it had not previously occurred 
with any regularity. Conditioning is of two major types. Classical con- 
ditioning is produced by the pairing in time of a previously ineffective 
stimulus (e.g., the sight and sound of a dental drill) with a stimulus 
(e.g., the actual feeling of the dental drill on the tooth) that already 
elicit some response (e.g., pain and fear). The consequence of such 
pairing is that the new stimulus comes to elicit the response even in the 
absence of the one that originally elicited it. Instrumental conditioning 
is produced by the rewarding and punishing of responses that are 
emitted by an organism in a learning situation; the particular response 
that is followed by satistying consequences (“‘rewarded” or positively 
“reinforced”) becomes predictably more probable in that situation and 
the nonrewarded responses tend to disappear (e.g., the child whose 
crying or temper tantrum is unintentionally rewarded by increased 
parental attention is likely to continue to use such behavior when 
attention is desired, because it has proved to be instrumental in 
achieving that objective). Verbal learning reters to any new combina- 
tions of responses involving words (e.g., memorizing a list of unrelated 
words or a poem). Knowledge is the symbolic representation (covert or 
implicit, as in thinking) of some aspects of the world; knowledge can 
be translated into the slightly more technical term cognition. Insight 
refers to a type of problem solving in which a solution or principle is 
achieved, usually quite suddenly and without any apparent preliminary 


stage of partial solution; it is one kind of understanding and a special 32! 

form of knowledge. LEARNIN 
Two fundamental types of underlying mechanisms for learning are 

identified: reinforcement, which refers to the strengthening of habits, 

and cognition, which refers to the acquisition of knowledge. Learning 

theories are discussed with reference to conditioning and verbal 

learning, the two most active areas of current learning research. The 

chapter then provides a description of some of the more impor- 

tant learning functions, which cut across the major types of learning 

process, and concludes with a discussion of certain limitations on 

learning. 
Attention is also directed to the more extended treatment, in Sup- 

plement A-3, of the basic experimental procedures in learning re- 

search and of some of the special problems involved in under- 

standing that research (e.g., the use of animals as subjects). 


IDENTIFICATION OF TERMS an 
aot rm a anon gL Moh MO Characteristics 

ay definitions of learning tend to focus either on improvement, wi s E 
some behavioral function = on acquisition of knowledge. There are some serious of Learning 
limitations to such notions; for example, it is unfortunately true that undesirable as 
well as desirable habits are learned. 

More technical definitions of learning tend to concentrate on the relatively 
permanent character of behavior changes that occur as a function of behavior itself. 
Thus I have elsewhere defined learning as “a relatively enduring change in behavior 
which is a function of prior behavior (usually called practice)” (Marx, 1969, p. 5). 

This definition, focusing on overt behavior, is typical in that it does not explicitly 
recognize the knowledge-acquisition aspect of learning. Such an emphasis on 
behavior rather than subjective experience is characteristic of the bulk of the 
research in the field, and especially of that which has been concerned with some of 
the more popular theoretical interpretations of learning. The definition itself, 
however, is theoretically neutral; that is, it is consistent with a variety of interpreta- 
tions, of the sort considered later in this chapter. 

DEFINITIONAL EXxcLustons. There are a number of other behavioral functions 
that produce progressive changes in behavior that are easily confused with learning 
changes. It is customary to exclude these from the definition of learning on the 
ground that identifiable mechanisms other than the prior behavior itself are 
responsible for them. . 

Maturational changes, considered in Chapter 10, are among the more prominent 
of such progressive changes; growth is presumed to be in essence the result of 
innate determinants. Similarly, behavioral changes that are due to fatigue, drug and 
dietary treatments, the effects of disease processes, and adaptation are generally 
excluded. Fatigue effects operate by means of the accumulation of lactic acid in the 
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Learning 


Processes 


musculature; drugs, as well as dietary and disease processes, more or less directly 
affect the various body systems in a manner that is not dependent upon prior 
behavior. 

Adaptation effects may be either sensory or motor in character, depending upon 
location of the effect. Sensory adaptation refers to the gradual loss of effectiveness 
in stimulation that is due to adjustments in the sense organs to continued stimula- 
tion (such as the loss of effectiveness of some kinds of extremely noxious odors, as 
in packing houses, with continued stimulation). Motor adaptation, more often 
called habituation, refers to the progressive decrement in responsivity to some 
particular stimulation that occurs with continued or repeated exposure to that 
stimulation (e.g., the reduction in the startle response to repeated stimulation with 
loud stimuli, such as fire crackers). Although there is some question as to how 
closely the latter phenomenon is related to learning, in general these progressive 
adaptation effects are considered sufficiently distinct from the more typical learning 
processes to merit a separate classification. 

LEARNING DISTINGUISHED FROM PERFORMANCE. Although not strictly a defini- 
tional exclusion of the sort just considered, the distinction between learning and 
performance is a key one. It may best be introduced by an example. Consider the 
young child who has learned to recite a difficult poem, or to perform a difficult 
piece on some musical instrument. His mother is understandably proud, and when 
company comes she calls upon him to “perform.” Now, unfortunately, he often 
fails to satisfy this request. Perhaps he remains silent, or perhaps he performs in an 
inadequate manner, making errors of the sort his mother knows he has earlier 
eliminated by practice. 

It is clear from illustrations such as this that performance depends upon a 
number of factors other than training, or learning. College students who suffer 
from acute “examination anxiety” will also appreciate the crucial role that emo- 
tional distraction can play. In summary, performance depends upon both motiva- 
tion and freedom from interfering conditions. Learning is therefore a necessary but 
not a sufficient condition for adaptive behavior. 


Our treatment of learning begins with an overview of the variety of different kinds 
of learning processes that have been investigated. Here our emphasis is upon the 
empirical rather than the theoretical aspect of learning. The five major types of 
learning process that are distinguished are motor skills, conditioning, verbal 
learning, cognition, and insight. Certain limitations to this, and any similar 
classification scheme, should be noted. Keep in mind that these labels refer to focal 
types of learning, processes that have many common features (such as dependence 
upon muscular responses for expression) and are thus not mutually exclusive 
categories. There are many further subdivisions that could be made within these 
relatively gross categories, as well as any number of alternative ways of slicing up 
the behavioral complex. Moreover, certain important concepts clearly entail more 
than one category; attitudes, for example, are combinations of verbal learning and 
cognitions. 


DIMENSIONS 


Although learning processes may be organized around a number of different 
dimensions, the one that is perhaps most instructive is that of the degree of overt 
(vs. covert) response. Figure 11-1 presents our five major classes of learning 
process ordered on this dimension. These are first ordered in accordance with their 
respective focal positions on the overt-covert dimension. Then their various 
presumed underlying strengthening (reinforcement) mechanisms will be compared. 

The two extreme types, motor skills and insight learning, represent processes 
with maximal expression of either overt or covert functions. Thus motor skills are 
almost purely overt. They obviously depend upon some kind of sensory cuing, and 
also upon internal (covert) associations of the various responses themselves. 
However, the visible (overt) expression of this kind of learning is maximal, in the 
sense that an external (objective) observer can sense all that is meant by the terms 
swimming, golfing, bicycling, and the like. 

In clear contrast, the heart of what is presumed to occur in insight learning is not 
visible to an external observer. It is true of course that once a problem is solved by 
insight, some overt behavior must be exhibited in order to demonstrate to others 
the occurrence of the learning. But the crux of this kind of learning process is 
apparently some sort of internal function, generally called thinking. In our 
examples, described below, we will see that the overt expression, although neces- 
sary, is incidental to and really quite unimportant in relation to the covert func- 
tions. 

The other three types of learning process occupy intermediate positions on the 
overt-covert dimension. Conditioning processes are toward the center of the 
dimension but are more overt because they do involve an explicit dependence on 
the stimulus as well as upon the presumed associative or connective relationships of 
stimuli to responses (hence the stimulus-response, or S-R, orientation of most of 
them). However, categorizing all conditioning processes together, for purposes of 
this overall comparison, obliterates some important distinctions, which we will 
discuss later. 

“Verbal learning” also covers a multitude of different procedures. Covert 
mechanisms are commonly presumed to underlie verbal learning: however, an overt 
stimulus is typically involved (seeing or hearing the materials to be learned). Thus 
verbal-learning processes may be considered to be somewhat toward the covert end 
of the dimension, relative to “conditioning.” 

Cognitive learning processes, on the other hand, clearly belong toward the covert 
end of the dimension. However, because their dependence upon overt expression 1s 
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11-1 Five major types of learning process ordered in accordance with thelr position 
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often somewhat more substantial than that of insight learning (which may be 
considered an extreme example of cognitive processes), they are here given the 
slightly interior position. 


MOTOR SKILLS 


Motor skills are the complexes of sensorimotor responses that each of us learns 
in order to cope with the constant demands of bodily adjustment to the physical 
environment. Walking, running, climbing, handling utensils, such as knives, forks, 
and spoons, are all everyday examples of simple motor skills. More elaborate skills, 
such as toe dancing or skiing, usually require longer and more elaborate training 
and are acquired by relatively small numbers of people. 

Motor skills were among the first type of learning to be scientifically investi- 
gated; for example, learning of telegraphy was investigated in a truly pioneer piece 
of research in the nineteenth century. Nevertheless, the topic has been generally 
relegated to a distinctly secondary position within the psychology of learning. 
Perhaps this has occurred mainly because of the lack of very much theoretical 
interest in motor learning, especially as contrasted with conditioning. In any case, 
it remains a practically important problem area and there have been some recent 
signs of a renewal of interest in it (for example, the establishment of a psychological 
journal specifically and exclusively devoted to motor skills). The applications of 
motor skills research include such diverse activities as teaching disabled children to 
walk and designing space craft for optimal human performance. 


Sample Tasks 

Motor skills that have been investigated vary from the very simple, such as 
merely drawing a line of a specified length, to the exceedingly complex, such as 
those involved in the performance of various musical instruments. Favorite 
laboratory devices have been the pursuit rotor, in which the subject is required to 
respond continuously in the tracking of a target moving in an erratic circular 
manner, and a variety of tasks in which the subject is required to make some 
particular discrete response (e.g., pressing a button) to each of several discrete 
stimuli (¢.g., light bulbs in various positions flashing on). Motor skills have been 
almost exclusively studied with human subjects, perhaps reflecting the primary 
utilitarian interest motivating this research as well as the more limited capacity of 
many animal forms when judged by human standards. 

Because of the emphasis on “perfection” of performance in many motor skills, 
measures of errors and time on (or off) target are commonly used. More positive 
measures may also be used, such as numbers of “hits” in dart throwing, or the 
number of steps a disabled child takes. 


Representative Research Results 

In the acquisition of a skill, knowledge of results (usually abbreviated KR), of 
feedback, is of special importance. Moreover, the immediacy with which KR 
occurs is also usually of critical importance, especially for tracking tasks such as 


learning to follow the highway by turning the steering wheel of a car. The role of 
KR was first demonstrated convincingly in experimentation in which human 
subjects were asked to draw lines of specified lengths. Blind-folded subjects were 
given KR immediately after they drew 3-, 4-, 5-, or 6-inch lines. They improved 
their performance from a median of 34.5 per cent correct (so judged when drawn 
within 4 inch of 3 inches and } inch of the longer dimensions) to 54.5 per cent 
correct in a seventh session (with a total of 600 lines drawn per session). Control 
subjects, in contrast, failed to show any improvement even after 5,400 lines were 
similarly drawn but in the absence of KR. 

Motor skills often seem to improve over long periods of no practice. This 
phenomenon is labeled reminiscence. William James expressed this relationship well 
by stating that we learn to play tennis during the winter and ice skate during the 
summer. 


CONDITIONING 


Conditioning refers to a form of learning in which a response or complex of 
responses that has previously not occurred in a particular stimulus situation now 
comes to occur with a predictable degree of regularity. The emphasis is upon the 
stimulus-response relationship, rather than upon the responses themselves, as in 
motor skills. Two broad categories, classical and instrumental, are generally 
subsumed under the single term conditioning. The two kinds of conditioning are 
similar in that each involves the selective response strengthening, by a kind of 
“reinforcement” process. They are fundamentally different in that both the nature 
of the “reinforcement” and its contingency, in relation to the learned response, 
differ. 

Crucial distinctions among learning concepts need emphasis. The most impor- 
tant of these is the distinction between classical conditioning and instrumental 
conditioning. In classical conditioning, on the one hand, the conditioned (learned) 
response is elicited by a conditioned stimulus; in Pavlov’s original experiments, for 
example, powdered meat was directly applied to the dog’s tongue in order to elicit 
salivation. The reinforcement, or strengthening of the new stimulus-response 
connection, is by presentation of an unconditioned stimulus that is provided 
regardless of whether or not the conditioned response occurs. In instrumental 
conditioning, on the other hand, the learned response is emitted by the subject; the 
cat in the puzzle box, for example, emits a variety of different responses, such as 
pushing on or scratching at the bars, climbing up the sides of the cage, pulling on 
wire loops, and so on. The instrumentally conditioned response 1s reinforced by 
presentation of the rewarding stimulus only when it occurs. 


Classical (Pavlovian) Conditioning : s 

The classical conditioning process is sometimes referred to as stimulus substitu- 
tion; this term describes what appears to be happening. A response becomes 
conditioned to a new stimulus if it can be made to occur repeatedly after presenta- 
tion of that new stimulus. Such occurrence is made possible by the use of an already 
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effective stimulus to elicit the response. The classical conditioning process thus 
seems to involve the substitution of a new, or conditioned, stimulus (CS) for an old, 
unconditioned stimulus (UCS). The adaptive importance of classical conditioning 
is illustrated by an example of a stimulus substitution that has probably occurred 
for all of us. If one is stung (effective stimulus-UCS) by a bee, the innate response 
will be flinching and pain. When the stimulus (sting) and the response (flinch) are 
preceded by the sight of the bee (initially a neutral stimulus), the sight of the bee 
will become a conditioned stimulus for the flinch response. Even years later, being 
surprised by the sight of a bee may result in a conditioned flinch. Thus we react to 
the bee very adaptively and do not have to experience the sting again. 

The classical conditioning process is shown schematically in panel (a) of Figure 
11-2. The orienting response (OR) that is included in the diagram is the most 
common initial (unconditioned) response to the usual CS; a dog, for example, may 
prick its ears and look around when the sound is first presented, as though to ask, 
“What’s that?” When a CS is presented in sufficiently close temporal relationship to 
the unconditioned or eliciting stimulus, optimally, approximately .5 sec., with the 
CS preceding the UCS, conditioning generally develops in a more or less regular 
manner. The response comes to occur to the CS in advance of the occurrence of the 
UCS and even eventually in its absence (as on test trials). The OR is, typically, a 


1 1-2 Basic relationships in two types of 
conditioning. These schematic diagrams are 
to be used in conjunction with the text de- 
scription of classical and instrumental con- 
ditioning. (a) Classical (Pavlovian) condi- 
tioning. CS = conditioned stimulus; 

UCS = unconditioned stimulus; CR = condi- 
tioned response; UCR = unconditioned re- 
sponse; OR = orienting response. (b) Instru- 
mental (operant) conditioning. S = stimulus 
situation in which responses are emitted; 

rı = emitted response not followed by any 
rewarding after effort; r2 = emitted response 
followed by a rewarding after effort. For 
example, the stimulus may be food pre- 
sented behind a screen. rı would be the 
animal's response in Scratching at the 
screen. rz would be the animal's response 
in opening the screen's hinged door, and 
the goal object (G), food, is the reinforce- 
ment for the consummatory response (Rc) of 
eating. Note that in classical conditioning 
the reinforcing UCS occurs on every trial in 
early training but is no longer necessary on 
every trial after control has been achieved 
by the CS (that is, after it has become an 
elicitor of the CR); whereas in instrumental 
conditioning the reinforcement provided by 
the goal object occurs only when the ap- 
propriate response (r2) occurs. 


vague and weak response and is easily replaced by the much stronger CR as 
conditioning develops. The classical-conditioning procedure is to present the UCS 
independently of the occurrence of the CR; that is, the new response is not 
necessary for the reinforcement. It is this feature that is must often pointed to as 
the crucial distinction between classical and instrumental conditioning. 


Instrumental Conditioning 

In instrumental conditioning the reinforcement is not given unless the response 
to be learned, the instrumental response, does in fact occur. Reinforcement is thus 
said to be contingent upon the occurrence of the response. In other words, the 
response has an effect, whereas it has no effect in classical conditioning. Certainly 
this is an important difference. Not to be overlooked, however, and probably 
equally important, is the fundamental difference in the nature of the reinforcement 
operation itself. In instrumental conditioning there is always a consequence of the 
response: food for a hungry animal, money for a college student, smiling for a 
human infant, and the like. In classical conditioning the reinforcement operation 
may involve a similar consequence, such as meat powder for a hungry dog, but it 
does not need to be so; weak acid is also an effective UCS for the salivation 
response. The only necessary condition of the reinforcement operation in classical 
conditioning is that the UCS be an effective stimulus for the dependable elicitation 
of the UCR, which is then transformed into the CR in the course of conditioning. 

There is another crucial feature of instrumental conditioning that distinguishes 
it from classical conditioning. This is the fact that the instrumental response (e.g., 
a lever press by a rat or the recitation of a poem by a child) is emitted by the 
organism rather than elicited by some particular stimulus. The term operant 
conditioning is often used as a synonymn for instrumental conditioning or learning, 
reflecting the fact that the organism is presumed to “operate” on the environment; 
when this term is used for instrumental conditioning classical conditioning is 
referred to as respondent conditioning, to indicate the fact that the CR is a response 
to the CS. 

An example of how the consequences of an instrumental response reinforce the 
response can be given by the bee sting of a few paragraphs earlier. If we see the bee 
(stimulus) and then run (instrumental response), we are reinforced by attaining 
safety far from the bee. If we are successful (reinforced) we will have learned to 
escape from bees by running. 

An example of instrumental learning that is not as painful as association with 
bees is the reinforcement (money) that we receive for working (instrumental 
responses). When we work we are reinforced with money, and the probability of 
working then increases. To illustrate how important reinforcement is, consider 
what most people would do if their boss stopped paying them. The consequences 
(reinforcement or punishment) of what we do (responses) determine the future 
probabilities of the responses. The basic relationships in instrumental conditioning 
are shown in (b) of Figure 11-2, where the contrast with classical conditioning is 
indicated. 

There are some other important differences between the two kinds of condition- 
ing. For example, the elicited responses in classical conditioning tend to be 


335 


LEARNING 


336 


HEREDITY AND ENVIRONMENT 


relatively fixed and stereotyped; such innate behaviors as reflexes are commonly 
elicited and conditioned in this way (for example, the knee jerk and the eyelid- 
closure or blinking reflex in humans). Also, the same stimulus tends to elicit the 
same response in all members of a species. Respondents, moreover, are not 
ordinarily affected by their consequences; thus shock elicits hand or paw flexion 
even though the flexion does not terminate the shock. Finally, operant responses 
are readily modified (can be “shaped,” in operant terminology, as described in 
Supplement A-3). Most of the socially important responses that humans make—in 
walking, talking, working, playing—are operants; they are emitted rather than 
elicited, and are subject to instrumental conditioning in that their consequences are 
important. This fact accounts for the great variability in operant behaviors, in 
contrast to respondents; their sensitivity to environmental conditions helps to 
account for the great significance of learning in everyday life. 


One or Two Fundamental Conditioning Mechanisms? 

There is little agreement at the present time as to whether instrumental and 
classical conditioning are in fact based upon the same fundamental learning 
mechanisms. There are both similarities and differences that have not been men- 
tioned. For example, the two procedures are similar, in that effective conditioning 
occurs in either case only when the organism is adequately motivated. They differ, 
for another example, in that classical conditioning frequently requires the harness- 
ing of the organism, such as the dog, so that it can be appropriately stimulated and 
its response adequately measured without interference from other responses. Also, 
the response measured is typically a part reaction (such as secretion of a gland, or 
movement of a paw) rather than a movement of the entire body (such as movement 
down a runway and into a goalbox), as is likely to occur in instrumental condition- 
ing. 

For many years it was generally held that classical and instrumental conditioning 

were fundamentally dissimilar because they seemed to involve a different class of 
musculature, Thus it was pointed out that classical conditioning utilizes visceral 
functions and involuntary musculature, as in the case of glandular secretions or 
reflex actions, whereas instrumental conditioning involved voluntary musculature, 
such as that concerned with running or making various movements with hand, paw, 
or beak. Only recently has this neat distinction been blurred, It has been shown that 
under the appropriate learning arrangements a variety of visceral, involuntary 
reactions, such as heartbeat or intestinal contractions, can be instrumentally 
conditioned; they can be made to vary in accordance with the rewarding operation, 
as is generally true of instrumental learning. The question of the relationship 
between the two basic classes of conditioning remains an open one and affords a 
fertile field for theoretical speculation. Moreover, the distinction between the two 
kinds of conditioning in terms of skeletal and visceral processes, although now 
known not to be an absolute one, still has some validity. That is, it is still generally 
true that operant conditioning is relatively easy with skeletal responses and difficult 
with glandular responses, whereas the opposite relationship tends to hold for 
classical conditioning. 


oe 


VERBAL LEARNING 


Verbal learning refers to learning in which either words or a similar type of 
symbol are acquired in some new kind of combination. In everyday life verbal 
learning is involved in a tremendous variety of different kinds of situations, 
running from the relatively simple matter of telephone numbers to the vastly more 
complicated arrangements of verbal symbols employed in poetry or similar forms 
of artistic expression. In the laboratory, stimuli of a much narrower range, such as 
discrete words or specially contrived verbal materials, are customarily used. 

Contemporary research on verbal learning tends to focus on one of two alterna- 
tive paradigms; the paired-associates technique, in which the materials to be learned 
are presented as explicit stimulus and response terms, and the free-recall technique, 
in which the subject is allowed to impose his own organization or structure on the 
materials. 

PARED Associates. Until the relatively recent advent of the free-recall tech- 
nique, there was evident in the field of verbal learning a growing tendency for 
research to converge on what is now a still powerful but no longer dominant 
technique, that of paired associates. Although various refinements of the basic 
procedure are used, the unit for learning is generally a pair of verbal items, one in 
the stimulus position and the other in the response position. The learner’s task is 
to learn to associate the two, so that when the stimulus term is presented, usually in 
a series of similar terms, he can quickly and accurately give the proper response 
term. 

It is apparent that paired-associates research, involving the explicit use of 
stimulus and response items, can in theory be related to the basic conditioning 
procedures, Some early attempts to interpret human verbal learning were adapted 
from conditioning theories developed on the basis of animal research. Verbal 
learning, occupying an intermediate position on the overt-covert dimension, 
permits ready postulation of two kinds of functions—the more or less direct 
operation of rewards on overt responding and the active intervention by the learner 
on the basis of his memory of past events and his motivation (as demonstrated in 
the free-recall process, for example). Laboratory investigations designed to tease 
out the interrelationships between these two fundamental types of function are 
becoming more popular and should be in the forefront of learning research on 
human subjects for some time. 3 : 

FREE RECALL. Investigations of information processing and various other related 
problems involving human memory have generally helped to expand the bound- 
aries of research on human capacity. More specifically, they have led to the 
intensive utilization of a relatively new technique for investigation of verbal 
learning, that of free recall. In free recall a subject is first provided the essential 
materials to be learned (¢.g., a list of unrelated words) and then is permitted to use 
his own organizing tendencies in attempting to demonstrate his acquisition during 
the test (that is, he can put the words together in whatever groups or clusters he 
prefers). This method represents a combination of acquisition (learning) and recall 
(retention); because it is in essence a retention measure, however, it is treated in 


depth in the following chapter. 
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The category of behavior known as cognitive learning is not ordinarily included 
as a form of learning. Nevertheless, some of our most important types of learning, 
in the popular sense, produce knowledge and should be so recognized. However 
knowledge is acquired the process may be called cognitive learning. 

The scope of cognitive learning is obviously very great. The category includes 
many instances in which verbal materials are directly involved, and so may be 
regarded as encompassing much of verbal learning. Nevertheless, there are other, 
more subtle forms of knowledge in which verbalization plays a minimal role or 
even no role at all (e.g., imagery). It is the acquisition of knowledge that is most 
stressed by the layman when he thinks of “learning.” Thus a “learned man” is one 
who has achieved a high degree of cognitive acquisition, mainly but perhaps not 
exclusively, by reading as well as the ability to utilize this knowledge. 

Basically, knowledge is the result of perception, modified especially by emotional 
and rational functions. The fundamental problem with this kind of learning is how 
knowledge gets translated into action. Certainly behavior can change—habits can 
be energized—strictly on the basis of knowledge and the appropriate motivation. 
As a matter of fact, there is even some suggestive evidence that motor skills can be 
improved on the basis of imagery alone. But the question as to whether habits can 
really be developed by cognition, in the absence of overt responding, remains. It is 
doubtful that anything near the strength customarily achieved on the basis of 
conditioning can be attained through cognitive functions alone. 


11-3 solution of a multiple-stick INSIGHT 


problem by a chimpanzee. The 


t i I sana , be 3 
pile vapors ett s tan An insight is a new appreciation of how to solve some problem. Insight typically 


is able to reach the piece of fruit comes suddenly and often without prior warning, as exemplified by the expression 
piin A O oon lig flash of insight. In popular language, an insight is most readily identified as a form 
depende upon understanding the of understanding. The insight solution to a problem usually constitutes a general 
relationship among the various items principle of some scope. Insight learning is, in essence, a function of the reformula- 
involved. tion of ideas (or perhaps, as the Gestalt psychologists held, of perceptions). 
However it is interpreted, an insight solution of a problem is one that can occur in 
the apparent absence of any overt behaviors, on the basis of thinking alone (see also 
Chapter 8, on problem solving, for much relevant discussion). Learning by insight 
represents the culmination of the use of reasoning, imagery, and other cognitive 
processes in the achievement of the solution of problems. In some celebrated early 
research chimpanzee subjects were found to be capable of solving a variety of 
difficult problems. The chimpanzee Sultan was the most gifted learner in this 
group. Sultan’s best-known achievement was probably his learning to insert one 
pole into another and thereby reach an incentive, such as a banana, that either pole 
11-4 separately was too short to reach. A similar problem that was also solved by insight 
A zne ep prie. > was the use of a short stick to obtain a longer stick, which could then be used to 
pasa sa object in nates be ° obtain a desired incentive. Figure 11-3 illustrates this kind of learning. 
reach it. A simpler but basically similar set of problems have been collectively labeled 


Umweg (meaning “roundabout” or “detour”). A stripped-down version of this class 
of problem is diagrammed in Figure 11-4. Here the subject can be an organism as 
intellectually gifted as a small human child or as intellectually limited as a hen. 
This simple test provides a useful comparative measure. The subject’s problem is 
to learn to go directly to the goal object, which is clearly visible through the 
barrier. The solution is necessarily a roundabout one, in that the subject must 
temporarily turn his back on the goal object. The goal objects used are appropriate 
to the species tested (for example, a toy for a child, banana for a chimpanzee, meat 
for a dog, grain for a hen). It is assumed that the task is really a new one for the 
subject and that he doesn’t have available any pattern of responses that can be 
directly applied to the problem without the occurrence of learning. 

The results of experimentation on this problem may be summarized by the 
statement that it is relatively simple for the higher organisms, such as human 
children and the other higher primates, moderately difficult but solvable by various 
forms of intermediate intellectual capacity, such as dogs and cats, and extremely 
difficult if not impossible for such more lowly forms as hens. The behavior of the 
latter is especially instructive. Typically the hen will spend a great deal of time at 
the barrier, attempting to get directly at the goal object. Eventually she will tire of 
this ineffective activity (technically, it will “extinguish,” from lack of reinforce- 
ment). Once the hen wanders off and happens to achieve a direct visual line in 
relation to the goal object she will be able to see it and go directly to it. On 
subsequent trials such so-called trial-and-error or apparently random behavior will 
recur. Gradually the solution is achieved with decreasing time required. This kind 
of behavior is illustrated in panel (a) of Figure 11-5. 

Panel (b) of Figure 11-5 shows the true insight solution achieved by, say, a 
chimpanzee subject. The critical difference is in the timing and character of the 
behavior in relation to the goal. The chimpanzee subject is also likely to spend a 
certain amount of time at the barrier, attempting to get at the goal object directly. 
However, if he solves the problem by insight, he will suddenly leave the barrier and 
go as directly as possible to the goal as indicated by the path shown in Figure 1 1-5. 
Such a solution, once it occurs, generally results in relatively smooth and enduring 
behavior patterns; that is, on subsequent trials in the same situation the organism 
that has solved the problem by insight will go quickly and directly (as directly as 
possible, as indicated by the smoothness of the path) to the goal. Moreover, this 
kind of solution is marked by extreme durability, in that it is much less likely to 
be forgotten than the typical trial-and-error solution, such as that exhibited by the 
hen. 

Such sudden solutions of problems have been experienced by most if not all 
humans and are often referred to as “aha” experiences. They are clearly thinking 
rather than habit or response solutions, in that once achieved the particular kind of 
response used is relatively trivial. That is, in the Umweg problem illustrated, the 
important thing is to leave the goal and proceed around the barrier; how one 
proceeds—left or right, crawling, hopping, running, and so on—is relatively 
unimportant, with respect at least to the basic problem. : A 

The Gestalt interpretation of this kind of learning emphasizes what is called the 
restructuring of the visual field. This means that the organism has to “see” the 


l 125 Two kinds of solutions to 
the Umweg problem: (a) trial-and- 
error solution by a hen; (b) insight 
solution by a chimpanzee. 

Go = goal object; S = subject. 


l 1-6 Gestalt interpretation of an 
insight of the Umweg problem. (a) 
Presolution perceptual field, repre- 
senting environmental relationships; 
(b) perceptual field reordered, con- 
stituting insight solution. Go = goal 
object; B = barrier; S = subject, 

OS = open space. 


1 1-7 Two views of the cat in 
the puzzle box. Panel (a) shows 
subject performing the necessary 
instrumental act that opens the 
door; panel (b) shows the escape 
response. This response enables the 
cat to obtain the incentive (not 
shown), which was generally placed 
outside the box in the early re- 
search. 


Learning 


Mechanisms 


problem elements in a new light; he has to rearrange the relationships, or reorder 
his perception. A rough illustration of what is meant in this interpretation is 
provided in Figure 11-6. The critical aspect of the successful restructuring of the 
field is to see the open space behind and around the barrier in a new way: as a means 
to the goal object. Piecemeal thinking is then not necessary. Apparently the hen is 
insufficiently equipped with perceptual ability to permit this kind of restructuring, 
and so is restricted to trial-and-error learning, whereas the higher forms are capable 
of such functioning and so are able to solve problems insightfully. 

An important implication of the insight problem is that the particular responses 
used are unimportant. The control is cognitive. In other words, once the proper 
cognition occurs, such as the organism seeing the open space in a new relationship 
to the goal, the appropriate motor responses will be made and this response is less 
important than the fact that he has solved the problem by acquiring an effective 
idea. 

COMPARISON OF INSIGHT AND TRIAL-AND-ERROR LEARNING. It is instructive to 
compare insight learning with the instrumental learning procedure originally 
developed for research on animal learning. Consider the puzzle box, shown in 
Figure 11-7. The puzzle box is essentially a cage in which an animal such as a cat 
is placed with a goal object or appropriate incentive outside. The essential differ- 
ence between the two learning situations lies in the fact that solution to the puzzle 
box is necessarily by trial and error; that is, the subjects’ responses are initially a 
matter of “chance.” There is no way by which the cat can be expected to solve the 
puzzle box problem by insight, or any other similar kind of higher-level intellectual 
activity. This conclusion follows from the fact that the experimenter always makes 
an arbitrary response, such as pulling on a loop of wire, the one to be learned—that 
is, the one that is followed by the “satisfying after-effect,” such as the door 
opening. 

Should the experimenter make the necessary response one that is more closely 
related to the situation—for example, simply pushing open the door that forms the 
barrier—then to that extent he has moved the problem closer to the insight type. 
But this step is seldom taken by experimenters interested in trial and error, or 
reinforcement, learning processes. They generally prefer to have the organism start 
with a minimal ability to solve the problem on the basis of any a priori intellectual 
activities, so that the learning process itself is more completely encompassed within 
the training session. The contrast with the Gestalt position is quite marked. 

Insight learning, as the epitome of cognitive learning, has been treated in this 
chapter somewhat more fully than the other types of learning because it is impor- 
tant to recognize the role of cognition, which has often been overlooked by 
conditioning researchers and theorists. 


The five basic types of learning just reviewed reveal two major types of mechanism: 
habit formation (or reinforcement) and cognition (or acquisition of knowledge). 
Table 11-1 presents asummary of the five types of learning processes together with 
some indication of how the reinforcement and the cognition variables seem to be 
involved in each process. The most critical relationship, with regard to the 


Take a Breather 


INSIGHT LEARNING divides into two identical organisms once every three 
minutes. Each new organism in turn divides into two 
Following is an example of a type of problem that once every three minutes. Now assume that one such 
has been extensively used in research on reasoning organism is placed into an empty jar, which is com- 
with human subjects and that illustrates the features of pletely filled within one hour. How much time would be 
insight learning. After you have solved this problem required to fill the jar if originally there were two such 
turn to the box on p. 344 for further instructions. organisms so placed? 
Imagine that there is some simple organism that 


formation of habit or the operation of cognition, is also suggested, on the basis of 
presently available evidence, for each basic process. 

Inspection of Table 11-1 reveals that habit formation is regarded as the funda- 
mental mechanism only in the two classes of conditioning. Even here cognition 
plays some role. The exact locus of the essential reinforcement mechanism differs 
for the two classes of conditioning, as indicated by the bracketing of the CS-UCS 
relationship for classical conditioning and the R-G (response-goal) relationship for 
instrumental conditioning. Placing the feedback (knowledge of results) function in 

= the cognitive category for motor skills and verbal learning indicates the more 
deliberate (that is, consciously directed) manner in which this variable is now 
believed to operate in these learning processes. 


Table 11-1 Five Major Types of Learning Process, with Role of Reinforcement 
(Habit-Strengthening) or Cognition (Knowledge-Acquisition) Indicated 


(S)-R = (stimulus)-response; CS = conditioned stimulus; 


CR = conditioned response; UCS = uncon- 3 
ditioned stimulus; S = stimulus; r = instrumental response; 4 l 


G(R) = goal response. 
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As already emphasized, cognitive learning processes do not depend upon the 
strengthening of any particular responses, and so are independent of the reinforce- 
ment mechanism, as here defined. Although the cognitive mechanism is shown to 
have at least a potential role in each of the major types of learning process, it is 
clearly most intimately involved in knowledge and in insight learning. 

The omission from our discussion of certain important processes, such as 
affective and attitudinal processes, does not mean that learning is not believed to be 
involved in them. They are regarded as more complex, rather than elementary, 
processes in which learning depends on some combination of both conditioning and 
cognition. Moreover, it should be recognized that many other commonplace and 
important kinds of learning are also complex combinations of two or more of these 
basic processes (e.g., musical performance as a joint product of motor skills and 
cognitive function). 


A fundamental problem in attempting to interpret learning is that we are dealing 
with an unobservable, intraorganismic variable. That is, learning is a process that 
we assume occurs within the organism but that is only measured in terms of overt 
behavior, or performance. Performance is quite clearly determined by more than 
the learning process itself. Hence we have basic difficulties in both measurement 
and interpretation, apart from those produced by the issue of one or multiple 
underlying mechanisms. 


THEORIES OF INSTRUMENTAL CONDITIONING 


Learning theorists have focused on the problem of instrumental conditioning. 
Three distinct kinds of theoretical position have been developed. These may be 
briefly identified as (1) reinforcement theory, (2) cognitive theory, and (3) contiguity 
theory. A fourth position, which was initially relatively atheoretical in character, has 
been developed within the operant conditioning movement led by B. F. Skinner. 

REINFORCEMENT THEORY. The heart of reinforcement theory is the proposition 
that S-R connections are formed and strengthened during the course of learning. 
Early versions of this position stressed the role of reward as a necessary part of the 
reinforcement process but later, more sophisticated versions either ignore or play 
down this aspect of the theory. Classical conditioning processes are often included 
as crucial elements in these later versions. However, the concept of S-R reinforce- 
ment remains the basis of instrumental learning and serves to differentiate this 
theoretical position from the others. 

As already indicated (Table 1 1-1), the reinforcement position concentrates on the 
S-R relationship, or the habit. Reinforcement is the direct strengthening of such 
S-R relationships. 

Coonitive THEORY. According to the position taken by cognitive theory, what 
is learned is not so much an S-R connection, or habit, as a kind of idea, an 
expectancy. The animal whose turning left into a goalbox or whose bar-pressing is 


followed by reward comes to expect the reward when such responses are made. 
Other responses, such as turning right into the goalbox or sniffing at the sides of 
the cage, are not followed by reward and so a different set of expectancies develops 
for them, Because of its emphasis upon “what leads to what,” this cognitive 
framework has been labeled S-S (stimulus-stimulus) theory. One of the more 
interesting and suggestive products of this theoretical stance is the notion of the 
cognitive map, which refers to the complex interlocking expectancies that one forms 
as bits of knowledge are gained in a new environmental situation, such as a strange 
city. (See also the discussion in Chapter 8, p. 228.) This cognitive position has 
generated many provocative experiments and proved to be a worthy adversary for 
the more orthodox S-R reinforcement position. 

Conticurry THEORY. The contiguity position is a much simpler one than either 
the S-R or the S-S theories. In essence, it holds that learning is associative but that 
the association is always between particular stimuli and the movements that occur 
in their presence. In other words, this theory is really a form of classical condition- 
ing applied to the instrumental conditioning problem. It is the contiguity of 
stimulus and response that accounts for learning; no additional assumptions, such 
as the reinforcement effect that reward is supposed to exercise, are needed. 

In spite of its simplicity the contiguity position has interesting and useful 
implications. One much-cited illustration of its applicability to everyday life will 
illustrate its potential utility. Suppose that a child has the habit of entering the 
house and dropping his coat on the floor. Further suppose that the parent wishes to 
change this habit and encourage the child to place his coat neatly upon its 
appointed place on a hall rack. What is the parent most likely to do in an attempt to 
rectify the situation? Most often the parent will use some form of verbal plea, 
perhaps embroidered with veiled hints of punishment or even open threats. But 
these are seldom very effective. Suppose that instead the parent forces the child to 
behave in accordance with his own wishes; normally this would take the form of the 
child’s being instructed to pick up the coat and place it in its proper place. But, 
according to the contiguity theorist, such a course is likely to be of little more value 
than the verbal entreaty or threat. The reason is that the child has formed no really 
appropriate habits in either case. What the parent is encouraging; by his requiring 


the child to pick the coat up after dropping it, is simply more of fe ie pr is, 
the child wi . k it up more quickly as learning occurs, but he will also 
child vill probea H accordance with his earlier behavior. In 


be dropping it after he enters the room, 1n i 
order a nists i habit the child must be sent out of the house, instructed to 
re-enter the room with his coat and then place the coat on the rack. In accordance 
with contiguity theory (and some other forms of learning theory as well, it should 
be noted) this procedure is more likely to result in the eps tele A 
Within recent years the basic contiguity position has been given = biy 
being incorporated in a mathematical learning theory. It is admirably fitted to this 
kind of framework. It remains a viable alternative to the other more complex 


theoretical positions and one that is especially difficult to embarrass by experi- 


mental evi 
evidence. -nner has consistently opposed the elaborate 


Operant ConDItionG. B. F. S ; 
and systematic theoretical efforts of most other psychologists. He has proposed, 
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Now that you have solved the first problem pre- 
sented, try this one: Suppose that a college student 
living in a dormitory starts a rumor and passes it on to 
two new students in the dormitory every day. Suppose 
further that each of these two students in turn passes 
the rumor on to two other new students in the dormi- 
tory every day and that within one week the entire 
population of students in the dormitory has been given 
the rumor. How many days would be required for the 
rumor to reach the entire student population of the 
dormitory if the rumor had been started by two stu- 
dents on the first day? 

After you have solved this problem, consider the follow- 
ing points: 


1. Was this second problem much easier to solve 
than the first? Why? The ease with which such a 
comparable form of the problem is typically 
handled following a prior solution illustrates the 
relative permanence and ready transferability of 
insight learning. 

2. Did you solve the first problem quickly and di- 


rectly? Most solutions occur only after a variety of 
false starts have been made. These typically may 
appear to be obviously inappropriate and even 
stupid when viewed with the perspective of hind- 
sight. However, such trial-and-error efforts are 
characteristic of most problem-solving behavior 
and play an important part in facilitating the devel- 
opment of hypotheses that lead to solutions and 
general principles. 


. Suppose that the question in these problems had 


been phrased in terms of how long it would take 
to half-fill the jar or to reach half of the dormitory 
population. Would this have made the problem 
easier? Why? 


. Suppose that the rumor problem had been posed 


in terms of a certain number of students in the 
dormitory (say, sixty-four) rather than a time mea- 
sure. Would this have made the problem appre- 
ciably more difficult? 


. Suppose that each student passed the rumor on 


to three other students each day. What other 
changes in the problem would need to be made in 
order to maintain the applicability of the general 
principle to a single statement of the problem? 


instead, a primarily descriptive and inductive approach to behavior (cf. Chapters 3 
and 13), with little concern for theoretical mechanisms. Nevertheless, Skinner has 
developed a quite systematic position, focusing on instrumental—for him, operant 
— conditioning. 

The first operant research was performed in a very simple chamber—a “Skinner 
box”—in which the behavioral alternatives available to the organism were severely 
limited. A rat subject was offered a simple lever or bar, the pressing of which was 
followed by a reinforcing event, the presentation of a food pellet. Such variables as 
time between reinforcements and the number of lever presses required for re- 
inforcement could then be manipulated to determine their direct effect on the 
lever-pressing response. 

Operant conditioning emphasizes the contingencies of reinforcement; emitted 
responses—operants—are selectively strengthened by reinforcement. That is, 
Operant responses made in various stimulus situations are strengthened or 
weakened in accordance with their consequences. The behavior modification 

344 movement, described in Chapter 16 because of its essentially clinical character, is 


a more recent application of this general systematic framework in which behavior 
is directly manipulated by positive and negative consequences. 

Skinner sees three major roles for the stimulus in learning. First, it elicits 
responses, as in classical conditioning (which Skinner prefers to call respondent 
conditioning in order to contrast it with operant conditioning). Second, it “sets the 
occasion for” responding; for example, a pigeon may be reinforced (by being 
allowed to feed from a supply of grain) when it pecks in the presence of a green 
light but not when it pecks in the presence of a red light. The green light would 
then be called a discriminative stimulus because it enables the responding organism 
to differentiate his behavior and thus learn. When an organism is consistently 
rewarded in the presence of some particular stimulus, that stimulus becomes a 
discriminative stimulus for the response, and operant conditioning can be said to 
have occurred. Third, a stimulus can be an incentive or a goal object, such as food 
for a hungry organism, and its presentation is then said to be reinforcing; this 
statement simply means that when this kind of stimulus follows a response, the 
response becomes progressively more probable, as compared with other possible 
resporses. 

In keeping with his general positivistic (descriptive) approach, Skinner has 
refrained from making any guesses about the nature of the reinforcing mechanism. 
He feels that top priority must be given to the accumulation of facts and lawful 
relationships among behaviorally relevant variables; the most effective theory will 
thereby emerge as sufficient facts are developed and ordered into meaningful 
relationships. In other words, Skinner feels that theories are more useful as 
products of than as guides to research, and he has arranged his interpretations of 
behavior accordingly. 


HUMAN VERBAL LEARNING 


Until recently, theoretical efforts directed at interpreting human learning were 
quite limited, In earlier times most such theorizing was centered around the 
Thorndikian principles; then as other theoretical positions were developed, mainly 
on the basis of animal research, these tended to be carried over, sometimes bodily, 
to the human learning situation. Within the past decade, however, there has been a 
vigorous questioning of these concepts, and new views, mainly focused on cogni- 
tive assumptions, have begun to emerge. i ) 

The major questioning has been of the automaticity of response strengthening 
assumed by the law of effect, an earlier version of what is now called the principle 
of reinforcement. Several theorists have developed similar notions. The crux of 
these is that the human learner is an active transformer of information (feedback), 
rather than a more or less passive reactor to such effects. Thus in the traditional 
verbal learning situation, the learner is now seen as actively utilizing his memories 
of past trials. The contrast with reinforcement theory is clear-cut. For example, 
suppose that on the previous trial the subject had responded to the stimulus word 
lake (one of a large number of such stimuli presented in series) with the number 2 
(from a set of numbers 1 through 10 at his disposal) and that this response was 
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Learning 


Functions 


called right (by the experimenter directly perhaps, or by means of some signaling 
device, such as a green light flashing on). Reinforcement theory assumed that a 
connection, or bond, was thereby established between the stimulus /ake and the 
number response 2, so that on subsequent trials that response would be more likely 
to be given. 

According to the newer views, the subject now retrieves from his memory 
storage (as described in Chapter 12) at least two pieces of information when he is 
again presented with the stimulus Jake: (1) the identity of the particular number 
response that he gave on the prior trial and (2) the outcome of that response, in 
terms of the right or wrong signal that followed it. He then decides whether or not 
to repeat the response, in accordance with these memories (and his motivation, 
which has not yet been actively worked into all these new theoretical formulations). 


Our discussion now centers upon the most important learning functions that have 
been identified in experimental and theoretical work. The functions described 
generally cut across the bounds of the various learning processes, as already 
discussed, but are most relevant to the conditioning process, and especially to 
instrumental conditioning. In keeping with the basic approach of this book, the 
emphasis will be on problems and procedures, as well as principles, with illustrative 
experimental designs and results presented where they seem to be indicated. 

In our discussion thus far we have assumed the operation of what is commonly 
regarded as a positive reinforcer, an incentive or goal for which the appropriately 
motivated organism will actively work. The counterpart of the positive reinforcer 
is the negative reinforcer, defined as a noxious condition that the organism will 
actively work—and thus learn—to remove or avoid. Excessively loud noise, electric 
shock, and very bright light are all examples of the kind of noxious environmental 
situations that serve as negative reinforcers for an organism such as the laboratory 
rat. 

There is no absolute distinction between such external environmental cues and 
the internal conditions, such as hunger and thirst, which are commonly used to 
motivate the organism in a learning situation. Both types of noxious conditions are 
obviously ones the organism seeks to remove. However, they differ in the degree to 
which they are objectively evident. External cues are typically more acute and 
demanding forms of stimulation. 


AVERSIVE CONDITIONING 


Aversive stimuli are most often used to train the organism in one of two major 
research paradigms, escape or avoidance training. 


Escape Training 
In escape training the subject is permitted to eliminate the noxious stimulation, 
either by turning it off (through manipulation of some such device as a lever) or by 


removing himself from it (as by leaving the area). The latter alternative has been 
more frequently used, especially with animal subjects such as rats or cats. Thus the 
two-way shuttle box is simply a double cage arrangement in which the subject must 
learn to leave each side alternatively as it becomes noxious (normally the grid floor 
is electrified to produce some degree of unpleasant but nonlethal shock). Latency of 
escape responding is usually the major measure taken over acquisition trials of this 
sort. 


Avoidance Training 

In avoidance training the subject is allowed to respond instrumentally in advance 
of the appearance of the noxious stimulation so that it can be avoided. The 
distinction between these two basic kinds of aversive conditioning, escape training 
and avoidance training, thus depends upon whether the noxious stimulus is present 
and is turned off or left (in escape conditioning) or is prevented from occurring (in 
avoidance conditioning). 

All avoidance conditioning experiments start out as escape conditioning, as far as 
the subject is concerned. This follows from the fact that on the first few trials at 
least, while the subject is learning about the noxious state of this new environment 
into which he has been placed, he will invariably experience the noxious condition 
and then escape from it. Typically a neutral stimulus (tone, light) will precede the 
shock; the subject then will come to respond during the tone, thus avoiding the 
shock. Once the subject begins to make the required response during the preshock 
stimulus (tone or light), such as leaving one cage for the other in the simple shuttle 
box or pressing the lever in the Skinner box, he is able to prevent the occurrence of 
the noxious stimulus completely. Avoidance conditioning is said to be achieved 
when some criterion, such as three or five successive avoidances, is reached. 

SIDMAN Avomance. A special kind of avoidance schedule, named after Murray 
Sidman, its originator, has been developed and used extensively. Unlike the 
ordinary avoidance experiment, which typically has a signal of some sort to indicate 
the initiation of a trial (a light change or a buzzer being common examples), the 
Sidman avoidance situation is completely unsignaled. That is, the noxious stimulus, 
such as shock, comes on a temporal schedule without any advance warning, as by 
a light change or a tone. The subject thus has to learn for himself just how much 
time he has to make the required response and thereby avoid the noxious stimulus. 

Sidman avoidance procedures are used within the free-operant experimental 
situation described in A-3 (p. 633), and have been especially popular for use 
with monkey subjects. A familiar sight in the apparatus company exhibition booths 
at the psychology conventions has been the bored-looking monkey who periodi- 
cally and ever so nonchalantly pauses in his peering at the passing human parade 
to push one panel or the other on the device to which he is harnessed, thereby 


avoiding shock. 


Punishment er re 
By far the most common form of aversive conditioning 1s that labeled by the 


popular term punishment. Unfortunately, in addition to being quite common, and 
very easy to apply, punishment is also perhaps the least effective of the aversive 
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control techniques. Moreover, it is very likely to have quite serious and long- 
lasting concomitant emotional consequences, presumably established by classical 
conditioning of the fear produced by the punishing action to the punisher. This is 
seen commonly when a child comes to fear the parent that delivered the punish- 
ment rather than fearing the act for which he was punished. Such fear conditioning 
is extremely difficult to remove, as we shall see (Chapter 15), no matter how good 
the intentions of the punisher. 

Punishment refers to the situation in which a noxious stimulus of some kind is 
presented following the occurrence of a response whose frequency we wish to 
decrease. It is thus a logical counterpart to the positive reinforcer, which follows 
the desired response. For this reason a punishing stimulus is sometimes called a 
negative reinforcer. However, this usage simply tends to make for terminological 
confusion, in view of the other, and probably somewhat more common, meaning of 
negative reinforcement already described. 


Conditioned Emotional Responses 

Another form of aversive conditioning involves the association of some cue, such 
as a tone, with a noxious stimulus, such as an electric shock. Here the originally 
neutral cue tends to acquire behavior-suppressing properties, much as does the 
noxious stimulus itself, again presumably on the basis of classical conditioning. 
This conditioned emotional response (CER) was initially demonstrated and is most 
commonly used in the operant-conditioning research framework. 


SECONDARY REINFORCEMENT 


A secondary reinforcing stimulus is one that, though originally neutral with 
respect to some response, comes to serve as a reinforcer, or strengthener, of that 
response as a result of its relationship to the primary reinforcing process. For 
example, consider a black-and-white-striped goalbox in which a hungry rat is 
repeatedly fed. Prior to the feeding, this empty goalbox would have little attraction 
for the rat; subsequent to the primary reinforcement in it, however, the black- 
and-white striping, either in the same goalbox or in some other context, would be 
likely to show definite reinforcing capacity for the animal, Such reinforcement is 
called secondary because it is apparently dependent upon some more primary 
reinforcement. The two ways in which secondary-reinforcing properties of a 
stimulus are normally tested are (1) to determine whether it slows down the 
extinction process (discussed below) when it is presented in the absence of primary 
reinforcement and (2) to determine whether it will reinforce some new learning 
response. 

Secondary reinforcers are generally found to be weak. To maintain their re- 
inforcing powers they must be periodically associated with primary reinforcement. 
They would thus seem to offer relatively little as an explanatory mechanism or 
theoretical resource. Nevertheless, the principle is very frequently applied to 
important problems, such as that of explaining the powerful effects of such 
presumed “secondary” reinforcers as money. To explain this powerful property of 


certain stimuli, resort may be made to the concept of a “generalized reinforcer”—a 
stimulus whose potency is maintained across a variety of different situations. 

Secondary reinforcement is a behavioral function that is itself in need of 
clarification. Superficially it would seem to resemble the classical conditioning 
paradigm, in that the temporal contiguity of primary and secondary cues is 
involved. However, the secondary reinforcer may probably be better viewed as a 
kind of subgoal, or motivation arouser and maintainer for the organism, generally 
weaker and less persistent in its effects than the primary reinforcer but nonetheless 
at times a potent factor in behavior. 


EXTINCTION 


As an experimental operation, extinction refers simply to the withholding of the 
reinforcer in a situation in which reinforcers have been previously offered on some 
schedule. As a behavioral function, however, the term refers to the progressive 
decrement in responding that typically occurs when reinforcement previously 
offered is now consistently withheld. The operation and its behavioral result are 
both extremely important in learning research and theory. The extinction operation 
has a variety of uses in experimentation (for example, in discrimination learning, 
discussed below) and the behavioral decrement has proved quite useful in theoret- 
ical interpretations. ee, 

A typical reinforcement and extinction combination is shown in Figure 11-8 for 
the bar-pressing response in the rat. Note the marked but temporary increment in 
responding that is the first consequence of withdrawal of the reinforcement. Such 


1 1-8 idealized acquisition, extinction, 
and spontaneous recovery in a typical 
instrumental learning situation. (a) = ac- 
quisition; (b) = extinction; (c) = measure of 
increased vigor and presumed frustration; 
(d) = measure of spontaneous recovery. 
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increased vigor in responding can be viewed as a function of the emotional arousal 
produced by the extinction procedure, and a sign of frustration in the subject. 

Tue PREE. Empirically, the most important phenomenon relating to extinction 
is the influence on it of a partial, as opposed to a consistent or continuous, 
reinforcement schedule. Such partial scheduling almost invariably results in 
markedly increased resistance to extinction. The partial reinforcement extinction 
effect (PREE, or sometimes just PRE) is one of the most pervasive and most 
strongly established lawful relationships in the learning area. 

Ratio schedules of reinforcement applied to free operants produce some of the 
most dramatic illustrations of the PREE. A ratio schedule of reinforcement occurs 
when a number of responses are required for reinforcement, as opposed to con- 
tinuous reinforcement, where each response is reinforced. The ratio schedules 
(e.g., one in which on the average every tenth response is reinforced) generate 
behavior that persists long after reinforcement has stopped. An unhappy and all too 
common illustration of this effect is provided by the gambler; slot machines are 
deliberately programmed to offer a sufficient number of payoffs (reinforcements) to 
maintain the money-inserting response at a fairly high rate, but an insufficient 
number of payoffs to insure the financial prosperity of the persistent player. Similar 
but more mundane illustrations of this same principle abound; for example, 
consider the fisherman who happens to catch a “big one” of a certain hard-to-catch 
type and then spends an inordinate amount of time, money, and effort in an entirely 
unsuccessful effort to repeat this feat. Or consider the slightly talented but highly 
enthusiastic young writer among whose plentiful rejection slips there are just 
enough encouraging letters if not outright acceptances to keep him hoping and 
producing magazine manuscripts. Few principles in all of psychology are as well 
founded and as liberally illustrated as the partial reinforcement extinction effect. 


SPONTANEOUS RECOVERY 


First intensively researched by Pavlov in his development of the classical 
conditioning field, spontaneous recovery refers to the commonly observed tendency 
of an extinguished response to show renewed strength (recovery) over a period of 
no practice and in the absence of any further reinforcement (therefore, spon- 
taneous). A typical result is shown in Figure 11-8. 

Although possibly of greater theoretical than practical interest, spontaneous 
recovery does not seem to have attracted very much in the way of intensive 
experimental attention subsequent to its early identification. It nevertheless remains 
an interesting and potentially important process and awaits adequate analysis and 
interpretation. 


STIMULUS GENERALIZATION 


When a response is conditioned to a particular stimulus other similar stimuli also 
seem to acquire a certain amount of response-cliciting power. This phenomenon is 


1 1-9 Generalization gradients. Pi- 
geons, conditioned to peck in response to 
colored light of a particular wave length, 
also pecked when the light wave length 
was altered slightly. As can be seen here, 
the pigeons responded more frequently 
when the light was closer to the condi- 
tioned stimulus in color. 


called stimulus generalization, referring to the extension of the response-cliciting 
property beyond the particular stimulus that was used in the training. As Figure 
11-9 indicates, the degree of generalization typically falls off as the difference 
between test stimulus and training stimulus increases. . 

The widespread distribution of stimulus generalization in behavioral phenomena 
has suggested its importance as an explanatory concept. It is particularly well fitted 
as an explanatory concept with regard to the extension of fear-producing properties 
in emotional learning. Thus, as is described in Chapter 15, when Watson condi- 
tioned a child to fear a furry animal, such as a rabbit, he found that the fear 
generalized to various other small animals, such as a rat. A single occurrence of 
such emotional learning may thereby have results that are especially difficult to 
remove. Both the original training stimulus and various other stimuli related along 
a number of dimensions (sometimes seemingly unimportant) may need to be 
considered for the complete removal of the emotional response. 


DISCRIMINATION 


The phenomenon of stimulus generalization needs to be offset a behavioral 
precision is to be developed and maintained. Thus the young est mi ong 4 
later need to cease calling men other than one “Daddy. Similarly, the adult w : 
need to tell apart strangers all of whom share some prominent characteristics, suc! 
as skin color, and so tend to be responded to alike. The learning process by which 
this kind of differential responding is acquired is called discrimination. 
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Limitations 


on Learning 


Discrimination learning takes many forms. It is sometimes regarded as the most 
fundamental process in all learning. For instance, discrimination is an ultimate base 
of definition. When two people agree on the differentiation of one stimulus or 
object from another they have the basis for the development of a common under- 
standing. They can then proceed to build on this basis with regard to more complex 
definitions. Contrariwise, when one is having trouble in explaining the meaning of 
his terms to someone, perhaps an individual who speaks a different language, he can 
regress until the point-at stage mentioned above is reached and the two agree that a 
given object is dog or food whereas some other objects are not. The nearly universal 
head signs for assent (vertical head movements) and negation (horizontal head 
movement) are very useful in this respect, as many people who have had to attempt 
communication in the absence of a common language can attest. 

Operant-conditioning techniques are especially useful for studying animal 
discrimination abilities. In this kind of research the animal is first trained to make 
some particular response to a given stimulus, then differentially reinforced so that 
responding to other similar stimuli is extinguished. This discrimination training is 
then used to test the limits of the animal’s ability to discriminate between the init: .! 
positive stimulus and other negative stimuli that are relatively close on some 
dimension that is being studied, such as frequency of sound. Similar techniques a: e 
also useful in testing human discrimination, even though the human subje :t 
normally has available a language response that enables him to tell the experi- 
menters more directly whether or not he “sees” a difference. 


Learning is a most pervasive variable that can be shown to have at least potential 
ramifications in all behavioral functions. Nevertheless, various kinds of limiting 
conditions have been suggested as restricting the role of learning. Two major 
limitations are imposed by biological and by motivational factors. 


BIOLOGICAL LIMITATIONS 


Constraints on learning imposed by the biological nature of the organism are the 
most obvious of the various restrictions. Here the clearest illustrations have been 
provided by two experimental psychologists in the course of their successful 
business enterprise involving the training of performing animals. A single example 
taken from their own account should suffice to illustrate this point. Describing their 
difficulties in attempting to maintain a certain kind of reinforced operant response 
in the pig, they found that certain learned resposises could not be maintained 
because of the great natural strength of certain other responses that interfered with 
the new behavior. Thus: 


The last instance we shall relate in detail is one of the most annoying and baffling for a 
good behaviorist. Here a pig was conditioned to pick up large wooden coins and deposit 
them in a large “piggy bank.” The coins were placed several feet from the bank and the pig 


required to carry them to the bank and deposit them, usually four or five coins for one 
reinforcement. (Of course, we started out with one coin, near the bank.) 

Pigs condition very rapidly . . . they have ravenous appetites (naturally), and in many 
ways are among the most tractable animals we have worked with. However, this particular 
problem behavior developed in pig after pig, usually after a period of weeks or months, 
getting worse every day. At first the pig would eagerly pick up one dollar, carry it to the 
bank, run back, get another, carry it rapidly and neatly, and so on. . . . Thereafter, over a 
period of weeks the behavior would become slower and slower. He might run over eagerly 
for each dollar, but on the way back, instead of carrying the dollar and depositing it simply 
and cleanly, he would repeatedly drop it, root it, drop it again, root it along the way, pick it 
up, toss it up in the air, drop it, root it some more, and so on. 

We thought this behavior might simply be the dilly-dallying of an animal on a low drive. 
However, the behavior persisted and gained in strength in spite of a severely increased 
drive—he finally went so slowly that he did not get enough to eat in the course of a day. 
Finally it would take the pig about 10 minutes to transport four coins a distance of about 6 
feet, This problem behavior developed repeatedly in successive pigs [Breland and Breland, 
1961, p. 683]. 


This kind of evidence indicating a basic restriction on the conditionability of 
some behavior is especially convincing not only because of its intrinsic merit, but 
also because it comes from two very dedicated researchers who were early indoc- 
trinated with the persuasive enthusiasm of Skinnerian behavioral engineering. 
Moreover, they started their animal-training efforts with the conviction iii 
operant response could be successfully conditioned in accordance with the assump- 
tion commonly made in this learning system. ; 

A second example of biological constraints is provided by some recent ae 
on what seems to be aversive conditioning from toxic stimulation. This research 
involves long periods of exposure of animals to some noxious stimulation such as 
radiation or toxin (UCS) in the presence of a particular sensory cue such as 


saccharine (CS), The aversion (UCR) has been shown to become conditioned (as a 


CR) to the CS in such experiments. The temporal intervals involved may be 


minutes or hours rather than seconds, as in the orthodox conditioning paradigm. 


Conditioned aversion has been repeatedly demonstrated. Moreover, it is specific to 


the substance consumed (food or water) and the related sensory components; that 
is, the mnsa is p to condition to the usual external cues relating to the 
spatial location. In this respect the phenomenon is very similar to that reported for 
animals, such as wild rats that have been poisoned but survived; their aversion : 
almost entirely to the particular food substance in which the par was e 
rather than the location in which it was found. Such “bait-shy behavior makes 
some animals difficult to poison more than once. 7 Ta 

As a counterpart to this kind of aversive conditioning, positive Er 
also been reported. Rats given a distinctive flavor during nd aoe E sis 
were subsequently found to have developed a distinct 1 = Da = part pa 
flavor. Rats deprived of certain vitamins wi respond to obtain those vitamins 
eh they cone seem to conform to the basic classical condi- 


Because phenomena of this sort ` ; in 
tioning paradigm, they have raised some p oa hs, poiome sore 
retical interpretation of conditioning. One pioneer 
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to the extension of the temporal relations and the differential involvement of the 
internal digestive mechanisms, as contrasted with relatively unaffected exterocep- 
tive cues, as posing important problems for traditional conditioning theory. Either 
these data and the biological factors they imply must be accommodated within an 
enlarged theoretical framework for classical conditioning or some very clear 
demarcation of its boundary conditions must be indicated. 


MOTIVATIONAL CONSIDERATIONS 


A number of recent developments within learning theory suggest the necessity of 
attributing an increasing amount of behavioral variance to what may be more 
properly identified as motivational, or activating, variables rather than purely 
associative, or learning, factors. Perhaps the most instructive illustration of such 
predominance of motivational factors within “learning” is afforded by the operant- 
conditioning movement. Operant-conditioning experiments customarily begin 
experimental manipulations after a stable behavioral baseline (“operant rate”) has 
been determined; for example, a certain number of lever presses made by a rat 
subject under standardized training conditions during a set time period would 
constitute such a baseline, once the number stabilized. It is during the establishment 
of this behavioral baseline that most of the basic acquisitions occur, but this phase 
of the research is seldom even measured, much less emphasized, in such experi- 
ments. The reinforcement operations that are emphasized, and that account for 
most of the behavior then measured, may well be regarded as differentially 
motivating the organism, in spite of the fact that this particular term may not be 
used by the researcher. 

Laboratory and theoretical considerations aside, it is apparent from even a casual 
observation of everyday behavior that most of the behavioral variance found in the 
higher organisms can be attributed to motivational factors. Although learning 
deficiencies definitely circumscribe one’s behavior, and often markedly so, the 
major learning dimensions of a human are laid down relatively early in life, so that 
more adult behavior is clearly attributable to what the individual wants to do than 
is attributable to what he is learning to do. The picture is complicated by the fact 
that so much of our motivation is itself learned (Chapter 14), Nevertheless, habit 
provides a kind of upper limit within which motivational variables operate to 
account for most of our behavior, much as in the manner that heredity serves to 
provide limitations within which learning variables operate. 


Motor Skills 

Bilodeau’s Principles of Skill Acquisition (1969), in paperback, is a good book- 
length introduction to the research literature. The research on line-drawing 
described in the text was reported in Thorndike (1935). 


Classical Conditioning 

The main source for Pavlov is Anrep’s translation (Pavlov, 1927). The more 
recent work is covered in a symposium report, with contributions by active 
researchers (Black and Prokasy, 1972). 


Instrumental Conditioning 

Thorndike’s writings on the law of effect cover a range of publications, from his 
Animal Intelligence, an 1882 account based on his doctoral research, to his post- 
humous Selected Writings from a Connectionist’s Psychology (1949). 


Biofeedback 

Self-control of visceral processes by means of biofeedback techniques has 
become a popular application. Jones (1973) reviews Neal Miller’s pioneering work 
on the instrumental conditioning of visceral functions as well as the biofeedback 
by-product of that research. Miller’s own publications (1971) are now collected 
into two volumes. A popular article by Lang (1970) and the more technical and 
authoritative handbook edited by Barber et al. (1970) are good sources for bio- 
feedback. Schwartz’s 1973 review contains references to more recent reports. 


Classical and Instrumental Conditioning Compared 

One difference between classical and instrumental conditioning deserves special 
mention, B. F. Skinner, the developer of the operant co! itioning variety of 
instrumental conditioning, early emphasized the differential role of the stimulus. In 
distinguishing between respondent classical conditioning, in which a stimulus 
elicits the response, and operant instrumental conditioning, in which the organism 
simply emits the response, Skinner (1938) held that the latter function occurs in the 
absence of any determinable stimulus. Strictly speaking, this may well be so, but 
from a broader point of view it is quite apparent that the experimental context 
provides the “stimulus” for the conditioned response. Such a context might better 
be termed a situation than a stimulus; it seems that what is involved is a continuum 
of the degree to which a specific stimulus is effective, as contrasted with a more 
generalized situation, rather than a dichotomy between stimulus and no-stimulus 
conditions. ye 

On the issue of the separability of the two varieties of conditioning, Black and 
Prokasy, in their 1972 editing of the most recent contemporary publication 
available at this writing, make clear their preference for the orthodox assumption 3 
continuity: “we prefer to avoid the assumption, at least to begin with, that classi 
conditioning is a special kind of learning which is clearly different from other types 
of learning, such as operant conditioning” (1972, p. xi). 


Verbal Learning 
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Insight Learning 

Kohler’s major book on chimpanzee research is The Mentality of Apes (1925). 

The conclusion seems inescapable that there are two important and substantially 
different kinds of learning functions. Conditioning research focuses on one type, 
which seems to be characteristic of all organisms in situations where they either 
have no reasonable way to use any higher intellectual processes they might have or 
are somehow inhibited, as by set (Chapter 7) or emotion (Chapter 15), from using 
them effectively. The Gestalt psychologists (e.g., Köhler) made a most significant 
contribution in pointing out the role of insight learning as a complement to 
conditioning; they criticized procedures such as Thorndike’s puzzle box or the 
maze vigorously for not allowing the organism to make maximal use of its 
intellectual powers. This is done in the insight type of problem by arranging the 
situation appropriately. Nevertheless, the instrumental conditioning type of learn- 
ing situation, in which random responding is necessary if the solution is to be 
achieved, seems to be characteristic of many situations in everyday life as well as 
the laboratory. Moreover, most learning situations require multiple responses, 
sometimes complexly organized, rather than the single and often relatively simple 
response required in the insight problems typically used in research. 


Learning Functions 

The books edited by Campbell and Church (1969) and Brush (1971) are devoted 
to the general topic of aversive conditioning. The Sidman avoidance technique is 
described in Sidman (1953). Estes’s original report on punishment is his 1944 
paper, and the Estes and Skinner 1941 paper covers their CER work. 


Biological Restrictions 

The Breland and Breland quotation is from their 1961 paper. A more general 
treatment of this problem has recently been offered by Seligman and Hager (1972). 
The research on toxic conditioning is reviewed by Garcia, McGowan, and Green 
(1972); the experiment demonstrating the enhancement of a flavor fed during 
recuperation from illness was reported by Green and Garcia (1971). 


“Doctor Laft, what’s the news? 
Oh, I'm come for my shoes.” 


The puzzlement expressed by this poor 
fellow indicates a lapse of memory. The 
factors that influence retention of infor- 
mation are discussed in this chapter. 
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n this chapter we look at the major ways in which the effects of learning 
are expressed after the learning has occurred. This expression is 
mainly measured by the persistence of learning in the same situation 
(retention measures) or in a deliberately altered situation (transfer 
measures). 

Each of the five focal types of learning process described in Chap- 
ter 11 is evaluated with respect to retention. Standard measures of 
retention (recall, recognition, and relearning) are then discussed, and 
some attention is given to organizational factors in recall, particularly 
in the free recall process. Qualitative changes that occur continuously 
in retention are described; these are mainly /eveling (the tendency to 
reduce differences) and sharpening (the tendency to accentuate dif- 
ferences). 

The major theories of retention are then discussed. In the disuse 
account, whatever neural changes underlie learning simply are as- 
sumed to deteriorate with aging; in the interference account, forgetting 
occurs because of confusion between different learning experiences. 
Although the interference theory has largely supplanted the older dis- 
use theory, it in turn has more recently been challenged by the newer 
emphasis on organizational factors in learning; the implication is that 
much forgetting occurs because of a failure of appropriate organiza- 
tion. 

Transfer of training is a more significant function than is often rec- 
ognized. From one point of view, all subsequent expression of learning 
can be viewed as essentially transfer, because of the fact that some 
changes necessarily occur in both situations and subjects with time. 
The measurement procedures used in transfer research are reviewed, 
as are the major determining variables; the most important of these is 
the type and degree of similarity between training and test (transfer) 
situations. This section concludes with a consideration of a number of 
special transfer phenomena, notably learning set and warm-up. 

The next section of the chapter is concerned with the basic nature 
of memory. The stress is on information processing. A key tacet of this 
conceptual framework is the distinction between short-term memory 
(STM) and the more traditional long-term memory (LTM). A detailed 
description is provided of the stages of (1) sensory reception (by per- 
ception), (2) registration (by attention), (3) memory storage (by re- 
hearsal, which transfers items from STM to LTM), and (4) memory re- 
trieval (by active search of memory stores). 

Once items are established in LTM (that is, are stored), they are 
indefinitely maintained. It is this LTM that is the concern of traditional 
research on retention, reviewed in the first part of the chapter. Within 
the information-processing framework, however, the problems of 
memory storage and retrieval can also be attacked. Although not 

much has yet been done with the storage problem, which cannot be 
readily researched, there are many interesting results on retrieval. 


This problem also lends itself nicely to personal observations anyone 
can make; a number of illustrations of this kind are described. 

The chapter ends with a review of some miscellaneous topics (such 
as memory aids, amnesia, idiot savants), and a description of the 
present situation with regard to the neurophysiological interpretation 
of memory; here two especially important research areas involve con- 
solidation (the notion that a certain amount of time is required to 
transfer items from STM to LTM) and transfer of memory (the phenom- 
enon in which animals have been found to learn more rapidly after 
they have been fed homogenized bodies or brains of other animals 
that had previously been trained on the problem, thus suggesting the 
transfer of some kind of molecular structure that is presumably in- 
volved in the learning-memory process). 


RETENTION AND TRANSFER 


By convention, retention is distinguished from acquisition (learning) by the time 
interval that intervenes between the end of training and the test of persistence 
of the effects of that training. But this is strictly an arbitrary distinction. All 
learning obviously depends upon the retention from one trial to the next of the 
effects of previous trials, and so is intimately tied in with retention. Moreover, 
as we shall see in our treatment of short-term memory (STM), some of the 
retention intervals used are shorter than the usual intertrial intervals used in 
learning, thus further tending to obscure the distinction between learning and 
retention, ' 

Nevertheless, as a practical matter for research and theory construction, the 
study of retention focuses on the investigation of those variables that mainly 
operate during the time interval between reaching some criterion of mastery in 
training and a subsequent, and normally relatively delayed, testing of the per- 
sistence of this learning. The measure of the strength of training, or the amount 
of learning achieved, thus becomes a particularly critical problem for the investi- 
gator of retention; essential equivalence of training level in the subjects whose 
retention is to be compared is necessary before reliable conclusions can be drawn 
concerning the effects of other manipulated variables on retention. 

In transfer of training, the subsequent test of the effects of training is in terms of 
the influence that such acquisition has on some other learning. All situations 
necessarily change; if nothing else the subject changes. All subsequent tests may 
therefore be considered transfer tests. Practically, again, as in the case of the 
learning-retention distinction, recourse is made to an arbitrary distinction. To 
differentiate among acquisition, retention, and transfer, we consider the experi- 
menter’s intention and manipulation; if no change is manipulated from the training 
to the test situation, subsequent tests are considered either acquisition or retention, 
depending upon the time interval involved (and the nomenclature adopted by the 
investigator); if a deliberate change is made from the training to the test task, so 
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that new learning is required, the test is customarily considered one of transfer of 
training. 

From a practical point of view, both retention and transfer are more important 
than acquisition. That is, what really counts in everyday life is a person’s ability to 
use what he acquires, either in substantially the same situation (retention) or in new 
situations (transfer). Consider education, for example. This vast enterprise is based 
almost entirely upon the assumption of effective transfer from classroom to 
everyday life. Seldom is one called upon to repeat exactly what he has learned in 
the classroom. Rather, in functions varying from the most elementary of the 
language and arithmetic skills to the most complex professional training, one is 
expected to be able to apply what is learned in new and sometimes quite different 
situations. Thus transfer is, ultimately, the crucial test of education. Indeed, the 
early research on transfer was mainly carried out by educational psychologists, and 
it was done in the classroom rather than the laboratory. 


RETENTION AND MEMORY 


The terms retention and memory are often used synonymously and refer to the 
same basic function. However, the contexts in which they are customarily used 
differ. Retention is usually applied to laboratory or similar testing procedures 
designed to measure the persistence of learning. Memory is a more specific yet more 
general term. This paradox is created by the fact that the term is customarily used 
in two contexts: first, specifically with regard to deliberate attempts to retrieve 
information, mostly of a cognitive sort, which has been obtained at some past time 
and is presumably still available; second, generally with regard to the problem of 
the persisting influence of past experience on behavior and with special regard to 
the neurophysiological mechanisms that are assumed to underlie all retention. 

Another difference between the two terms involves the kind of research that is 
done in connection with each concept. Memory research largely relates to sensory 
processing of information; retention research is more often that which is performed 
in the traditional manner of the learning laboratory. Separation of these two great 
streams of ongoing research in the present discussion by using the terms retention 
and memory does not mean that the fundamental mechanisms are presumed to be 
necessarily different; they are separated for convenience of exposition and for em- 
phasis on the varying operational procedures. 


TYPES OF LEARNING 


To begin our treatment of retention we may look at each of the fundamental 
types of learning process that were described in Chapter 11. This overview will 
then be followed by a more specific description of the major methods of measuring 
retention and some of the more prominent problems and principles. 


Motor Skills 

Once well learned, motor skills are generally quite resistant to forgetting. They 
require a surprisingly small amount of occasional practice to maintain a high level 
of proficiency. Thus individuals who master such games as tennis, golf, or handball 
are often able to continue to participate in such sports at a level of proficiency 
consistent with their general physical well-being throughout their lifetime. 

Motor skills often show improvement over a period of no practice whatsoever; 
the examples given in Chapter 11 were “learning” to ice skate during the summer 
or play tennis during the winter. The technical term for such improvement without 
practice is reminiscence; although the phenomenon was first detected in verbal 
learning, and has been most systematically investigated with such materials, it is 
probably more marked in motor skills. 

Very little direct experimental evidence is available for long-term retention of 
motor skills in human subjects. One psychologist, however, has provided the 
following typical and “relatively reliable anecdotal evidence”: 


When inducted into the Air Force in 1942 I stopped playing tennis and did not have a 
racket in my hand until my son urged me to play with him in 1963. Although speed and 
endurance were reduced by increased age and weight, when I stepped onto the court for the 
first time in 21 years, I found to my delight that there had been very little deterioration in 
the complex skills involved in the basic strokes which could not have been practiced during 
the intervening time without court, ball, or racket [Miller, 1967, p. 321]. 


A similar illustration from my own recent experience concerns an interesting 
facet of the relationship between motor and verbal processes in memory. After a 
lapse of quite a few years I had occasion to resume a motor skill—pitching 
horseshoes, The motor skill itself was relatively resistant to forgetting (although 
not quite as resistant as I would have preferred) but some of the associated verbal 
materials, mainly concerning the rules of competition, were disturbingly absent. 
For example, I was particularly baffled by not being sure whether the winner ofa 
round then pitched first or last the next time. Because I was playing with a 
beginner, the rules were up to me. I had the winner pitch last, but I did not feel 
very confident of the procedure. The most impressive aspect of the incident 
occurred on the next occasion; I found myself pitching first after winning, and 
then quite suddenly recognized that apka in fact the correct procedure—a clear 
case of superior nonverbal (habitual) 

As a sideline to this heen it should be noted that verbal recall can be 
interfered with by thought processes. One often thinks about a number of altern- 
ative courses of action, before actually choosing and carrying out one of them; 
consequently he is likely to have some subsequent difficulty in remembering which 
alternative was actually adopted. This is especially true if the action has not been 
sustained in further usage and also if some other alternative was actually preferred 
but not selected. For example, a student might vacillate between two (or more) 
sections of a course for which he is preregistering, undecided as to whether to take 
the early-morning class with the reputedly good teacher or the eens _ 
with the reputedly poor teacher. He is forced to elect one or the other, but later, 
before classes start, may be confused about which has been selected. 
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The reason usually given for the relatively high degree of retention of motor 
skills is that they tend to consist of highly specific responses that are not very 
similar to many other response patterns, and hence are not subject to much of the 
kind of response interference that typically produces forgetting in some of the other 
types of learning process. The contrast with verbal materials, which are subject to 
marked forgetting, is consistent with this view; the letters or words that ordinarily 
make up the learned verbal passages are used in many other passages so that the 
response confusion, and thereby interference, that is believed to underlie much 
forgetting is more likely to occur. Moreover, a high degree of similarity exists 
among verbal passages, and this variable is the major one that facilitates inter- 
ference and negative transfer. 


Conditioning 

Classically conditioned responses are generally well retained. This is especially 
true, unfortunately, of emotional conditioning (cf. Chapter 15); fear responses 
particularly seem to be very slowly forgotten and extremely resistant to even more 
active techniques of elimination. Again, this fact may in part reflect the rather 
unusual, highly specific character of many CS-CR relations and hence their 
resistance to interference from similar relationships. It is also possible that such 
learning is intrinsically more powerful and therefore more resistant to forgetting 
than nonemotional types, because of its closer involvement with autonomic func- 
tions. 

Retention measures are not ordinarily applied to instrumental conditioning. This 
is particularly true of animal instrumental conditioning; until recently, the problem 
of animal memory, especially over longer periods of time, has had little attraction 
for experimenters. Because control of the activities of the subject is much more 
difficult for human than for animal subjects, this long-standing omission has been 
unfortunate. 

Where measured in instrumental conditioning, forgetting seems to be relatively 
rapid, perhaps reflecting the greater sensitivity to interference of some of the 
responses typically acquired. For example, the running response most often used 
for rat subjects is apparently one that is used continuously by the animal in all sorts 
of other situations. Common human responses, such as talking or walking, are 
similarly subject to much interference, and learning that is based upon them may 
often be forgotten for the same reason. 


Verbal Learning 

This type of learning process, restricted to human subjects, is by far the most 
commonly used variety for retention studies in the laboratory. As indicated in 
Chapter 11, retention and acquisition may often be difficult to separate in such 
situations (e.g., the free-recall technique). Most of the principles relating retention 
to such variables as interference of intervening activities have come from verbal 
learning investigations. Some later discussions will therefore develop this topic in 
depth. 


Cognition 

Cognition has recently been the focal point of a whole new approach to the study 
of human retention (here usually called memory), involving the serial processes of 
information processing, coding, and various stages of memory (short-term to 
long-term). This research, described in some detail below, offers an important 
complement to the traditional laboratory research utilizing more formally 
“learned” materials. 

Whereas verbal-learning research has traditionally focused on neutral (relatively 
meaningless) kinds of verbal materials, following the Ebbinghaus tradition, the 
research on sensory processing and consequent memory functions emphasizes the 
meaningfulness of materials. Nevertheless, commonality between these two re- 
search procedures is suggested by the great dependence in each of certain funda- 
mental functions, for example, rehearsal, which is generally recognized as a crucial 
variable for investigation or control. 

The principles of memory that have thus far resulted from the sensory or 
information-processing (cognitive) approach will be considered below. Here they 
may be summarized in the statement that only a limited number (five to seven) of 
items can be carried at any one time in short-term memory, whereas a practically 
unlimited number can be carried in long-term memory. Items seem to enter 
long-term from short-term memory either directly through rehearsal or indirectly 
through repeated practice over successive trials, as in the traditional laboratory 
procedure used to establish “learning.” 


Insight Learning . 

The discussion in Chapter 11 indicated that insight solutions once achieved are 
extremely durable; under anything like normal conditions they are well remem- 
bered for indefinite periods. Such permanence of learning is partly a function of the 
extreme simplicity of most of the solutions applicable to the insight situations used 
in experimentation and partly also a function of the uniqueness (and consequent 
resistance to interference) of the situational context as well as the solution. The 
Umweg problem used to illustrate the discussion in Chapter i (p. 339) 
obviously fits both of these criteria, and especially the former. Again, there may 
well be other factors involved in such superior retention (perhaps relating to the 
underlying neurophysiological functions) but there is little evidence available on 


this point. 


MEASURES OF RETENTION 


There are three fundamental measures used in retention experimentation with 
human subjects: recall, recognition, relearning. Because these measures give 
substantially different results, even when applied to precisely the same learning, the 
conclusions one draws about retention must obviously be linked to the particular 
method of measurement used. The major distinguishing characteristics, and 
strengths and weaknesses, of each of these measures will be considered before 


attention is directed toward matters of more empirical and theoretical substance. 
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Recall 

The method of recall is perhaps the most basic of the three commonly used. Here 
the subject is given a minimum of cues; he is simply asked to provide the materials 
he has learned. Actually the nature and number of cues provided by the experi- 
menter does vary in practice; thus, for example, in paired-associate recall testing the 
stimulus term of each pair will normally be given, with the subject required to 
provide the response term he has previously learned. In free recall, on the other 
hand, the subject is usually left to his own devices in terms of organization of 
recalled materials; he can list items, for example, in any order that he wishes to use. 

The recall measure is generally considered to be the most difficult of all retention 
techniques and this presumption is supported by the fact that it typically provides 
the smallest amount of retention, as indicated by the early results plotted in Figure 
12-1. 


Relearning (Savings) 

The relearning method puts the subject back into the same learning situatio: as 
he was in originally and has him continue to practice (relearn) to the same criterion 
of mastery as in training. Relearning is also called the savings method because the 
measure it provides is computed by comparing the number of trials required to 
relearn with the number required to learn; the difference is expressed then in 
percentage and called a savings score. This is done on the assumption that relearn- 
ing will require less trials than learning, as is normally the case. 

One difficulty with the relearning method is that the subject may change over the 
retention interval; for example, a student may become much more proficient with 
verbal materials as a consequence of school experiences. Thus there is some danger 
that part of his “savings” may actually be due to this kind of extraexperimental 
factor. Caution must therefore be exercised, especially when the relearning method 
is used for long retention intervals and there is some likelihood of such changes 
occurring in the subjects. Another more practical disadvantage is the amount of 
time and effort required of both subjects and experimenters, as compared with the 
other two basic methods, both of which are easier to administer. 


Recognition 

The recognition method is the simplest of those used to measure retention. The 
subject is merely asked to indicate, for each item presented, whether or not it was 
previously learned, or to select one item as correct from each set of several items (as 
in the familiar multiple-choice-type objective test). This method is by far the least 
demanding of the subject, as every student who has experienced an objective-type 
examination can attest. Moreover, it usually provides much more apparent evi- 
dence of retention, and thus is a relatively sensitive measure. 

The weaknesses of the recognition method mainly revolve around the use of 
alternatives, technically called distractors. Varying their nature and number can 
easily change the amount of retention shown and can eliminate and even reverse the 
superiority of the method compared to recall. Students object to the objective 
examinations that are based upon recognition on several grounds, Many of these 
are related to the fact that the questions asked do not provide sufficient opportunity 


12-1 Retention curves obtained by 
five different methods of measurement. 
(From Luh, 1922.) Reconstruction, written 
reproduction, and anticipation are special 


a a 


for complete display of what has been learned, as does the essay question (recall 
method of measuring of retention). In addition, a sophisticated examination taker 
with a minimal amount of knowledge can frequently outscore a student with 
greater actual knowledge of the subject matter but less experience with the 
examination technique. Both of these objections can be at least partially met by 
sufficient care in the preparation of the examination, and especially by the manip- 
ulation of the distractor items. This requires both ability and patience on the part of 
the instructor or experimenter. 


FACTORS INFLUENCING RETENTION 


Here we review briefly some of the major variables that have been shown to 
influence retention scores in experimental work, mainly that using human subjects 
and verbal learning materials. Our coverage is necessarily limited to the more 
important generalizations that may be safely asserted and therefore does not reflect 
the depth and variety of the numerous ongoing research projects in this very active 
field. 


Learning Variables h z ; 
In consideration of learning variables, the overriding variable is amount of 365 
original learning. It is necessary to control this variable before evidence can be 
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offered in support of any direct effect upon retention of some other variable. 
Suppose, for example, that an investigator wishes to test for the influence of such 
variables as speed of learning and meaningfulness of materials on retention. Both of 
these variables operate first to produce a greater amount of learning; it is therefore 
very difficult to manipulate (vary) them in a learning situation without at the same 
time varying the amount of original learning. If this factor is also allowed to vary 
between experimental treatment groups, no conclusion about the effects of the 
other two variables themselves and retention can safely be made. This confounding 
of variables complicated many of the earlier experiments, although it is now 
beginning to be more generally recognized as a problem. 

The fact that amount of retention varies positively with amount of original 
learning has a simple but nonetheless very important practical implication. This has 
to do with overlearning. Because overlearning is a relative concept, depending upon 
the criterion of mastery arbitrarily adopted, it is also positively related to amount of 
retention. In general, to insure good retention, the best procedure is to overlearn in 
the first place. However, one runs the risk of sharply diminishing returns and of 
incurring undesirable consequences (such as neglect of some other study) without 
reasonable advantage if too much overlearning is attempted. Overlearning is 
therefore not a principle to be followed blindly. 

One other important learning variable for which there is experimental evidence 
in relationship to retention, with amount of learning controlled, is that of distribu- 
tion of practice. For recall and relearning, and in short-term and long-term situa- 
tions, distributing practice over several sessions has been found to produce superior 
ultimate retention to massing practice in a single session. The implication of this 
result for such common student practices as “cramming” for examinations is quite 
apparent. 


Interference: Retroactive and Proactive Inhibition 

Interference from other learning is a major variable that has been implicated in 
forgetting. In general, verbal-learning researchers have employed two basic exper- 
imental designs to produce interfering effects on retention: retroactive inhibition 
and proactive inhibition. The experimental designs for these two procedures are 
shown in Table 12-1. 

Retroactive inhibition refers to the interfering effect that subsequent learning (B) 
has upon the retention of previous (original) learning (A). The necessary control, 
against which the interfering effect of such interpolated learning can be assessed, 
must be equivalent in original learning and have no interpolated activity (be 
“rested” at this time). The retention of original learning (A) is then measured for 
both groups. Any net decrement in the retention of A shown by the experimental 
group is then attributed to interference in memory produced by B. 

Assume that a student first studies one foreign language (e.g., French) and later 
studies a second foreign language (¢.g., Spanish). There are almost certainly going 
to be difficulties with recall of some of the French words learned that can be clearly 
attributed to interference from Spanish words (e.g., confusing oui and si). Such 
memory interference is what is meant by the technical term retroactive inhibition. 

Proactive inhibition refers to the interfering effect on the retention of original 


Table 12-1 Experimental Designs for Retroactive Inhibition and Proactive 
Inhibition in the Study of Interference in Forgetting* 


“Task A is in each case used for training and the testing of retention of training; task B is the inter- 
fering (retention-inhibiting) task. 


learning (A) that prior learning (B) can be shown to exert. Here the control group 
again is “rested” during the time the experimental group learns B. Both groups are 
then treated the same for the learning and retention testing of A, as is shown in 
Table 12-1. i 

A real-life example of proactive inhibition would be the reduced retention of 
Spanish produced by the prior learning of French; whether retroactive or proactive 
inhibition is involved depends upon which of the two learning tasks is measured for 
retention. Whenever two tasks are successively learned, the conditions are present 
for either or both types of interference; which is measured depends upon the nature 
of the retention test. E ; F 

These two types of interference show similar detrimental effects in retention. 
Although there are a number of variables that have been shown to influence the 
amount of interference in retention, two of these are of such overriding importance 
that this discussion will treat them only. These are the variables of similarity and 


izati j is (after two early researchers who 
ization, called the Skaggs-Robinson hypothesis (after | 
suggested it). As shown in Figure 12-2, this hypothesis holds that the amount of 


similarity; at much lower degrees of similarity between the two tasks, correspond- 
ingly low amounts of interference in retention occur. 


367 


MEMORY 


368 


12-2 Schematic representation of the 
Skaggs-Robinson hypothesis, relating 
amount of retroactive inhibition in reten- 
tion and degree of similarity between 
learning tasks. 


es 


Original Learning 

Fortunately, original learning, the second of the two major variables related to 
interference effects in retention, offers a simpler and more optimistic picture. Over 
a variety of tests it has been found that the greater the amount of original learning 
is, the less the retroactive inhibition is likely to be. This reasonably uniform result 
thus helps to strengthen the conclusion drawn earlier from studies in which explicit 
attempts at interference were not made: if one wants to remember well, even in the 
face of deliberate attempts at confusion, he should Jearn well. Although this can 
scarcely be regarded as a revolutionary principle, relative to common sense, it is 
nice to know that there is such strong scientific support for what parents and 
teachers have been preaching (and students have often known if not admitted). 

A large number of experiments have also manipulated the amount of learning of 
the interfering task (B). Here, again quite generally, subjects tend to show pro- 
gressively reduced amounts of retention as the amount of interfering activity is 
increased. The evidence for interference in retention from various retroactive 
sources is so great that the interference theory has for some time been the dominant 
theory of forgetting. It is only now being challenged by another type of variable, 
the factor of organization in recall. 


ORGANIZATIONAL FACTORS IN RECALL 


Although the existence of various kinds of organizational factors in recall of 
verbal learning has been experimentally demonstrated for more than two decades 
(it was first demonstrated in the early 1950s), interest in this variable has acceler- 


ated rapidly within the past few years. Partly this acceleration is the result of the 
convergence of other lines of research, particularly those having to do with coding 
processes in learning (discussed below, in relation to sensory processing and 
memory). In any case there is now clear recognition of the empirical importance, if 
not agreement on the theoretical significance, of this variable. 

When subjects are given a free-recall type of test they generally tend to report 
the response items they have learned in clusters of related items. It appears that 
materials or tasks that are potentially arrangeable by the subject will be readily 
recalled. Most of the research results indicate that the associative strength of the 
interitem relationships is the major determining variable. Superordinate relation- 
ships, in which the various items are categorized under some central theme (such as 
various flower names all categorized under color, or names of animal forms 
categorized under reptile), are also helpful in recall. 

SUBJECTIVE ORGANIZATION. More importantly, when clusters are not provided 
by the experimenter, in any obvious way, the typical subject himself tends to 
produce his own organization in the material by various forms of coding and 
recoding. Thus, for example, a subject provided the trigram M UN as a stimulus 
term in a retention experiment might code it into Monday or money, or given the 
trigram RZL might encode it as razzle-dazzle for the purpose of recalling the 
letters. Such more familiar individualized cues then serve as mediators on which 
the trigram can be pegged and its relationship with other trigrams better recalled. 
Although such associations might well be considered a function of learning rather 
than recall, and so operate by means of the amount-of-learning variable already 
discussed, they can be demonstrated in a single presentation; thus they are, in terms 
of operations at least, not measured in the same way as the amount of original 
learning, that is, by traditional number-of-trials technique. 


QUALITATIVE TREATMENT OF VARIABLES 


Researchers in the S-R associationistic tradition have consistently attempted to 
quantify their data, to provide numerical values for variables rather than simply 
relationships among them. A different approach has been traditional within the 
Gestalt conceptual system (Chapter 3). Here the emphasis has been primarily upon 
qualitative treatment of variables, on attempting to discover first the more crucial 
Processes. The assumption is that the important variables need to be identified 
before effective quantification can be carried out. > 

The problem of retention was early attacked in this manner. In one experiment, 
for example, subjects were shown geometric forms with various irregularities. 
They were then asked to reproduce the figures (a form of recall test) on a succession 
of occasions. Three main distortions of the original figure were observed in the 
reproductions. As illustrated in Figure 12-3, subjects tended to reproduce the 
figures as more regular than they actually were, a process called leveling (or 
reduction of differences); to exaggerate some salient feature of the form, a process 
known as sharpening; or generally to reproduce the forms more in accordance with 
their usual appearance, which is called normalization. 
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12-3 Examples of successive repro- 


Successive Attempts to Reproduce the Figure from Recall duction of visual recall (reading from lett 


to right). Look for evidence of leveling, 
sharpening, and normalization, as these 
processes are described in the text. 
(Adapted from Perkins, 1932.) 
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Subsequent research on the problem of retention of visual shapes has sometimes 
used so-called nonsense figures (a term that parallels the nonsense syllable devised 
by Ebbinghaus and widely used in verbal learning research). Generally the results 
have confirmed the early ones reported, but again, the interpretations may differ. 
Thus the associationistic psychologist can point to the prominence of experiential 
factors as possible explanations for the distortions found. 

Meaningful materials, such as stories, have also been used in a well-known series 
of experiments. Similar changes were found in retention, namely, the tendency to 
regularize (level) as well as differentiate (sharpen) when attempting to recall a story. 
Much of the early research in this area was beset with methodological problems, 
such as the use of the same subject in successive tests, so that new learning 
experiences were possibly confounded with the presumed autonomous neurological 
changes advocated by Gestalt interpretations. The use of recognition rather than 
reproduction tests and application of quantitative scaling techniques have helped to 
improve the methodology of the more recent research. 


THEORIES OF FORGETTING 


Most theoretical accounts have tended to concentrate on forgetting as the other 
side of the coin from retention. Why do organisms forget? The most obvious 


answer to this question would seem to be that with time and disuse of learned 
materials there is a natural kind of decay, and eventual failure, in the retention 
system, presumably neurophysiologically mediated. Such an answer was common- 
place in the early days of experimental psychology, but little evidence of a 
completely acceptable sort has been obtained in support of it. The most prominent 
support for the decay hypothesis is indirect. The apparent interference with the 
consolidation of the learning process that is produced by electroconvulsive shock is 
an example of this indirect evidence, but even this relationship is still controversial. 

What is left? Within the framework of “traditional” associationistic learning 
research, from which most of the results discussed in this section have come, the 
role of interference in retention has been overwhelmingly accepted. As we have 
seen, there is no doubt as to the empirical reality of the interference variable. 
Interpolated learning, that is, learning materials or tasks of a similar sort, is the 
surest way to produce forgetting. 

Outside the verbal-learning research framework some attention has been directed 
toward evaluation of the role of activity as a critical factor in forgetting. Here two 
techniques of eliminating, or at least greatly reducing, overall retention ability have 
been used, With human subjects, learning has been followed, in one group, by the 
normal waking activities of the day (with no further exposure to materials of the 
experimental task); in a second group, equated for learning scores with the first, the 
subjects were allowed to sleep for eight hours immediately after learning. Retention 
tests were then given both groups. The critical parts of the stories earlier read (the 
learning task) were equally well recalled by both groups. However, the sleep group 
remembered about twice as many of the more trivial or incidental items, thus 
providing suggestive evidence in support of the proposition that any activity tends 
to produce some interference with prior learning. } 

Another technique used to eliminate activity has been the complete anesthetiza- 
tion of the organism immediately after acquisition. Retention of such subjects is 
then tested immediately after their awakening and compared with the retention of 
control subjects allowed to engage in their normal waking activities during the 
same interval, When cockroaches were treated in this way it was found that the 
active (control) group retained less than the inactive (anesthetized) group, thus 
again suggesting the important role of intervening activities as inhibitors of 
memory. ; 

There has been a somewhat unfortunate tendency among psychologists to regard 
decay and interference hypotheses strictly as competing accounts. More realistic- 
ally, however, it is probable that some compromise solution of the problem will be 
found, and that some role can be accorded to each of these factors. Forgetting is 
too widespread to depend upon a single determining factor. 


Transfer of training is defined as the influence that prior learning has on subsequent 
learning. The fundamental question asked in transfer research is, “Will a subject’s 
learning of one task be different—improved or worsened—because of some other 
Previous learning?” 


Transfer obviously plays a continuing and crucial role in the behavioral adjust- 


Transfer 


of Training 
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Table 12-2 Basic Experimental 
Paradigm for Transfer of Training 
Research 


ment of all organisms. It is especially important in the higher organisms, such as 
man, where the more complex forms of learning are common. The fact that transfer 
experiments always involve a combination, or interaction, between at least two 
different learning tasks or situations complicates matters for the transfer researcher. 
The great variablity in tasks and learning situations, already a problem in learning 
and retention research, is further compounded in transfer research by the inter- 
action necessarily involved. One consequence of this situation is that compre- 
hensive conclusions and generalizations applicable over the total range of transfer 
relationships are extremely difficult to obtain. 


CLASSICAL THEORIES OF TRANSFER 


Historically, transfer research has been related to educational problems. There 
was much interest in the doctrine of formal discipline, which holds that mental 
functions can be generally improved by experience with the training provided by 
such studies as mathematics and logic. These studies are supposed to discipline the 
mind because of the rigorous thinking they require. This doctrine has now been 
largely discarded. An associationistic alternative to the formal-discipline hypothesis 
has been the identical-elements hypothesis of transfer, which attributes transfer 
phenomena to the commonality of specific elements of S-R relationships in the 
original and the test learning situations. Although not universally accepted, this 
view has persisted, perhaps in part because it fits nicely into the general associa- 
tionistic approach of verbal-learning research. 


MEASUREMENT OF TRANSFER 


Transfer is typically measured in terms of the net effect obtained; in other words, 
the investigator asks the question whether the overall new learning is more efficient 
(positive transfer), less efficient (negative transfer), or not particularly affected (zero 
transfer) by the prior learning. Determination of the net effect is made against a 
control-group base. Control subjects are presumed to be equal in motivation and 
learning capacity to the experimental (transfer) subjects; an independent measure of 
learning by both groups is desirable for such matching. Controls either lack the 
prior training provided the transfer subjects or are given a different (and pre- 
sumably innocuous) prior learning task in order to equalize such factors as time 
required to “warm up.” This precaution is especially important when there is only 
a short time interval between training and test tasks, because then the transfer 
subjects are already warmed up when they start the test. All groups are treated the 

same way in the test. The simple transfer paradigms are shown in Table 12-2. 

The group that receives the transfer (experimental) treatment first learns task A, 
then is tested on the learning of task B; the nontransfer (control) group is rested (or 
given some time-filling activity such as task C) before learning B. The difference 
between the groups in learning B is then attributed to the prior learning of A and 
constitutes the transfer effect. 


DETERMINING VARIABLES 


The influence on transfer of a small number of the more relevant determining 
variables will be reviewed. The most important of these is similarity; next in 
importance are the amount of original learning, various task characteristics, and 
temporal interval between training and test. 


Similarity 

Similarity is not really a simple variable. Learning tasks have so many different 
dimensions along which their similarity can be varied that it is difficult to make any 
overall evaluation of this variable. Similarity is clearly the most relevant variable 
determining the amount and direction of transfer effects. Most of the more recent 
research has specified the locus of the similarity. The chart in Table 12-3 contains 
two generalizations. Thus positive transfer generally occurs when the same responses 
are involved in the transfer (test) task but must be made to new stimuli, whereas 
negative transfer (interference) most commonly occurs when new responses are 
required in the transfer task but the same stimuli are used as had been present in the 
training task. 

Some illustrative instances drawn from automobile driving may help to clarify 
this experimental paradigm. When a driver has learned the appropriate responses in 
one type of road situation, they generally can also be used in other types (say, a 
gravel country road as compared with a city street or a freeway). The varied stimuli 
require the same responses and positive transfer typically occurs when situations 
change. Assume that a driver trained in the United States is driving in England or 
Australia. Even though the road stimuli are generally similar, a radically new 
response—driving on the left rather than the right side of the road—is now 
required. Negative transfer may now be anticipated. Learning to make so different 
a response to similar cues can be very troublesome and even quite dangerous 
(especially in the absence of new cues, such as actually seeing cars driving on the 
left side). 

This generalization about positive and negative transfer seems to hold, but only 
in a very gross manner. Later research has been more analytic. For example, 
stimulus similarity has been systematically varied between learning and transfer 
tasks, with responses kept the same; then positive transfer is generally greater with 
the higher degrees of similarity. 


Temporal Interval 4 
Varying the time interval between training and transfer test has revealed some 
fer situation. For example, when rats who have 


important relationships in the trans ) r ] 
previously been trained to turn right upon being placed in a T-maze are put into a 
the result is a high degree of negative 


second T-maze and trained to turn left, e C a 
transfer. As increasingly long intervals were employed between original (right- 
turn) training and transfer (left-turn) training in separate groups of subjects, net 
transfer effect first turned to zero and later became clearly positive. These results 


are shown in Figure 12-4. $ ; 
The interpretation of this interaction between transfer effect and interval is 


Table 12-3 Typical Transfer 
Results from Changing Stimuli 
and/or Responses Between 
Training and Transfer Test® 


*“New" stimuli and/or responses are 
changed from those in the training task; 


"old" are the same. 
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12-5 Compar- 


ison of transfer 
and retention over 
time intervals. See 


text for discussion. 
(Adapted from 
Bunch and Mc- 


Da Graven, 1938.) 


reasonably straightforward, and of considerable general significance in the analysis 
of transfer phenomena. It is the contradiction between the specific response details 
(right versus left turn) that would be expected to produce a strong negative transfer 
contribution to the net effect. These details should gradually be “forgotten” as the 
time interval increases. However, the more general learning factors—adapting 
emotionally, avoiding the immediate repetition of errors, and the like—are better 
remembered over longer time intervals. Hence the relative contribution to the 
net transfer effect of these general factors is greater for the longer intervals. These 
general factors for the most part can be expected to produce a strong positive 
effect over time. 

Other early research related transfer-time to retention-time functions. These 
results were consistent in supporting the distinction between specific and general 
learning components in transfer effects. Idealized results are shown in Figure 12-5 
based on the data from a study involving paired-associate nonsense syllables. The 
stability of the transfer effect over the various time intervals suggests the promi- 
nence of general factors (the S and R elements were not varied along a similarity 
dimension), whereas the marked and systematic decline in retention scores over 
time suggests the gradual loss of the specific details of learning. Thus the transfer 
subjects were essentially as capable as the retention subjects at the longest test 
interval, which suggests that the general learning component in both cases was 
about the same and that the advantage accruing to the latter subjects’ having had 
identical syllables in both cases had disappeared. 


Amount of Learning 

The results relating the variable of amount or degree of original learning to 
transfer effect are fairly consistent, at least for the transfer paradigms shown in 
Table 12-2. They show that with a very small amount of original task learning 
negative transfer is likely to occur; with somewhat greater amounts of original-task 
learning, transfer tends to approximate zero; and with increasing amounts of 
original-task learning, progressively greater amounts of positive transfer are found. 

These results confirm those based upon retention research in that they demon- 
strate the value of a reasonable amount of practice if one wishes to benefit 


adequately from learning whether retention or transfer is involved. The implication 
is that it is probably better not to start a learning process unless adequate training 
can be attained. Here again, the disadvantages of such partial and sketchy study 
procedures as “cramming” become apparent. 


Characteristics of the Task 

Attention has been paid mainly to two task variables, variety and difficulty, in 
transfer research. In general, the results seem to show that more positive transfer 
results from greater variation in the initial training. The theoretical interpretations 
of these results have focused on the increaséd attention subjects learn to pay to 
stimuli when variations in tasks occur. There is also some evidence that discrim- 
ination ability (as between relevant and irrelevant cues) is improved when approx- 
imately equal (and optimal) amounts of training are allowed on each of several 
tasks. This result is in contrast to that produced by a disproportionate amount of 
practice on one task; then there is a tendency to stamp in the particular S-R 
associations, or specific factors, but to neglect the more general factors. 

With regard to the difficulty variable, experimental attention has concentrated on 
the question of whether it is preferable to start with a hard or an easy task when 
transfer to a difficult test situation is involved. The relevance of this issue for 
practical affairs is widespread. Although there are certain problems of the usual sort 
associated with scaling of difficulty and complex interactions among the variables, 
the general result is that transfer in discrimination learning at least is facilitated 
when one starts with the easier discrimination. This result is commonly explained 
on the basis of the greater ease of discovery of relevant stimulus dimensions made 
possible by the easier task. The picture is not so clear, however, when other types 
of learning are considered (e.g., motor skills). 


LEARNING TO LEARN 


The ability to learn new tasks more rapidly as a result of the cumulative transfer 
from a sustained series of learning experiences has been called learning to learn. 
This is clearly the kind of transfer that is of greatest generalized benefit to the 
learner. In one extensive set of studies Harlow’s monkeys were trained on relatively 
simple discrimination problems. The monkey subject would be given two objects, 
such as a cube and a triangle, with the incentive invariably placed under one of 
them. The right-left position of the two objects was randomly varied. Following 
mastery of this problem a second one of the same sort would be presented, one 
involving, say, discrimination between two sizes of cubes. Monkeys so trained were 
found to become progressively more efficient at learning over successive blocks of 
problems. As a matter of fact, the minimum number of errors was often reached 
and maintained over a succession of trials. This means that the subject learned that 
if the incentive is under his first choice he repeats it on each trial, and if not he 
simply switches to the other choice. This level of performance indicates the 


operation of a learning set in the problem situation. = ( 
More recent learning-set research involving verbal learning and human subjects 
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has been carried out, with analysis of a variety of subproblems peculiar to that kind 
of learning. 


WARM-UP 


Warm-up refers to the commonly observed fact that a certain amount of effort is 
necessarily devoted to various preliminary types of behavior during the early 
phases of any practice session. The warm-up effect is well known to a wide range of 
performers (for example, athletes, musicians, and so on). It is related to learning set 
but is a much more transitory phenomenon. Until the performer has thus “warmed 
up,” his performance will not be as fast, smooth, and error-free as it would 
otherwise be. Much of the research on warm-up has been done with verbal 
materials, where we might expect the effect to be less pronounced than in motor 
skills. The facilitation that seems to occur when one learning session follows 
another with a relatively short interval (say, within one hour for verbal learning) is 
usually attributed to such general factors as postural and orienting adjustments, 
efficient selection of relevant cues, and the like. These adjustments to the learning 
situation are assumed to transfer from one learning session to the next but can be 
substantially lost if long periods of time intervene between sessions. 

Thus a college student may have learned to warm up effectively when taking 
examinations (for example, by going quickly to the questions so as not to waste 
time, avoiding spending too much time on any one question, and so on); however, 
some of these adjustments may be lost over a summer vacation or, even more 
eos when examinations are again taken after a year or more away from 
school. 


MISCELLANEOUS PHENOMENA 


An early and somewhat persistent interest has concerned the problem of bilateral 
transfer, the extent to which learning involving one side of the body (say, one arm 
or eye) is transferred to the other side’s performance. Typically, such bilateral 
transfer is found, and in substantial amounts, 

Transfer from one sensory modality to another has also been demonstrated in a 
number of studies. Auditory and visual modalities have been the most commonly 
used, as in the learning of verbal materials, This sort of intersensory transfer has 
obvious practical implications, especially with regard to the usual school learning 
situation. 

Also closely related to the school learning process is the problem of the transfer 
of general principles, as contrasted with particular S-R units of the type more 
commonly employed in research. In one study, for example, retention of card tricks 
learned by high school subjects was essentially equal over one night, whether the 

tricks had been learned by rote or by general Principle (which, incidentally, 
required more time). When a subsequent transfer test was administered, however, 
the subjects trained to understand the principles showed faster learning of new 
tasks in which certain of the old principles were involved, 


— 
Take a Breather 


At the end of this period, close the book and write 
down as many of the numbers as you can after the 
prefixes on the test sheet. 


From J. E. Karlin, All-numerical dialing: would users like it? Bell 


When you have completed your recall test turn to 
p. 380 for instructions on how to score the results. 


Our treatment of the phenomenon of persistence of learning now shifts to the 
closely related topics of sensory processing and memory. The phenomena to be 
considered are in no real sense discontinuous from those already considered; as a 
matter of fact in some cases they are identical. However, the research has been 
directed from a different set of assumptions and interests and to some extent also by 
different operating procedures. $ 

From the point of view of the learning processes schema developed in Chapter 
11, the focus in this research is on cognitive learning. A major operational differ- 
ence from the traditional learning-retention research is that ordinarily only a single 
exposure of the test material, and sometimes a very brief one at that, is provided to 
the subject; this technique is in marked contrast to the multiple trials customarily 
offered subjects in the usual “learning” experiment, with retention then tested 
following some resting interval. The focus in the present procedure is thus on kow 
information is processed, then maintained, and eventually retrieved in memory. 


OVERVIEW OF MEMORY PROCESS 


An overview of the total memory process is presented in Figure 12-6. Although 
this overview is useful in giving a picture of the whole process, the division of the 
process into stages of this sort must be recognized as arbitrary. The memory 


process is actually one in which the organism is constantly making use of all these 
phases. 

Information processing 
nisms, particular sensory impulses from the vast 
organism is constantly receiving. Once this stage 


consists mainly of sorting out, by attentional mecha- 
amount of stimulation that the 


of information processing is 


1 

544-8561 
MEMORY FOR TELEPHONE NUMBERS 422-4471 

GI 3-2643 

DE 4-2424 

Before reading the explanation of this exercise on 814-3498 

p. 380 take a few minutes to make the following test on PA 2-7167 
yourself. First, copy the prefixes shown in column II on 824-8667 
a clean sheet of paper, then study the ten telephone AX 0-8138 
numbers listed in column I for three minutes. Attempt 337-2360 
to memorize as many as you can. Use any method of FO;4=1994 
memorizing that you wish, but distribute your effort 
over all the numbers. Laboratory Records, 1958, 36, 284-288. 
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12-6 The four stages of memory 
processing and associated mediating 
mechanisms. STM = short-term memory; 
LTM = long-term memory. 


successfully passed, the sensory information appears to go into a kind of primary 
memory stage, in which it is consciously registered. This stage is usually now 
referred to as short-term memory (STM). This is a most interesting process, in 
which a kind of instant playback of selected information is available on demand, 
but for a very short time only (a few seconds) and for only a limited number of 
items (generally considered to be five to nine) at any one time. Items of information 
may next enter the relatively permanent stage of memory, called long-term memory 
(LTM); the mechanism that seems to account most often for this major step is 
rehearsal, or repetition of the item before it has “left” STM (that is, become 
unavailable for “replay”). The final stage is the ultimate retrieval, upon demand, of 
items from LTM, mediated by memory-search mechanisms. 

Before discussing the two fundamental memory stages, we should point out that 
the typical learning and retention experiment concentrates on the LTM stage 
(assuming the various earlier stages), whereas the research that we are now 
considering tends to focus on the STM stage, with attention also directed toward 
the retrieval stage of LTM. The apparent discontinuity between the two kinds of 
research effort can thus be seen to be in large part a result of their focusing on 
different segments of the total learning-memory process. 


SHORT-TERM MEMORY (STM) 


The STM phenomenon has long been known to psychologists as well as laymen, 
but has only recently received experimental attention in relation to learning and 
memory functions. The memory span item in the intelligence test battery is one 
example of the earlier utilization of this phenomenon by psychologists, mostly 
those interested in the capacity of the human organism and in individual differ- 
ences. Memory span is determined by requiring a subject to repeat a string of 
individual items, such as digits, that are called out to him, usually at a rate of about 
one item per second. The memory span for a given individual is the number of such 
items that he is able to reproduce correctly immediately after hearing them. 


STM Research Paradigm 

Once STM functions were investigated within the traditional associationistic 
learning paradigm, research on the phenomenon accelerated rapidly. The procedure 
by which STM data are collected may be indicated by a brief description of a 
classic experiment on this problem. The subject was given one stimulus item at 
a time (a three-consonant trigram, such as CKM), and then asked to recall it 
after an interval of 3, 6, 9, 12, 15, or 18 seconds. In order to prevent rehearsal 


and the passage of the item into LTM, the experimenters required the subject 
to count backward by 3’s from some number provided him during the retention 
interval. They then measured the number of successful recalls. Each subject had 
eight trials at each of the time intervals, with an average trigram used only once. 
The results, shown in Figure 12-7, are quite regular, indicating a progressive and 
surprisingly rapid decline in recall over the relatively short temporal intervals used. 
Subsequent experiments have generally confirmed this general result. 


Meaningfulness 

A critical feature of STM is that items that have successfully survived the 
attentional mechanisms in sensory informational processing are likely to have some 
degree of meaningfulness for the subject. In fact, if they do not enjoy this property 
intrinsically, or enjoy it because of their context, the subject is likely to work at 
providing them with it. In this process the subject is said to “search” LTM stores 
for aids, in order to increase the meaningfulness of sensory information in STM. 

CopiNnG AND DECODING. The process by which some degree of organization or 
meaningfulness is provided to such neutral items as nonsense syllables or visual 
forms is generally called coding; items so treated are said to be encoded. Subse- 
quently, in the memory search that occurs in the retrieval stage, a decoding process 
is required to return the original neutral items to the learner. 

Some of the basic principles now starting to emerge from contemporary research 
on coding may be indicated. One of the more important mediators, used to provide 
meaning to neutral cues, is that of ordinary language; a popular name for this kind 
of transformation of cues is natural language mediator. Examples of natural 
language mediators from one experiment are DUP- TEZ transformed to the single 
word deputize, CEZ-MUN transformed to the phrase says man, and GEY-NUR 
transformed to the phrase gray nurse. Obviously, the range of possible language 
mediations is practically unlimited, and much more abstract and fragmentary 
transformations than these relatively concrete examples are frequently reported by 
subjects. 

The role of decoding is closely related to that of coding. It is apparent that the 
longer and more elaborate the coding mechanism has been, the greater the amount 
of material that must be stored and the more difficult and more time-consuming the 
decoding—the retrieval—is likely to be. Even relatively simple coding devices are 
subject to error in decoding. For example, assume that the nonsense syllable DEV 
is coded into the natural language mediator DIVIDE; if a decoding error occurs, 
however, the syllable might be incorrectly recalled as DIV. Correct recall in this 
instance depends upon both the retention of the natural language mediator and the 
fact that it is not a perfect mediator (that is, that the letter E rather than the J occurs 
in the middle of the syllable). The more elaborate mediators themselves often tend 
to be forgotten, sometimes leaving the subject worse off than he was before he 
attempted the transformation. A balance thus needs to be maintained between 
improvement in meaning and complexity of mediation for optimal efficiency in 


There is a second major kind of mediator into which both verbal and nonverbal 
materials are often transformed: images. For concrete items (e.g., chair, egg) 
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Breather Interpretation 


MEMORY FOR TELEPHONE NUMBERS 


(Before reading this page complete the exercise on 
p. 377). 


Interpretation 


yourself. Prepare a table such as that shown below on 
your test sheet. The ten hypothetical telephone num- 
bers consist of five old-style (two letters and five digits) 
and five new-style (seven digits) numbers. Now make 
two simple counts of your test responses from p. 377: 
(1) tally the number of correct answers for each style 


number; (2) tally the total number of errors, again sepa- 
rately for the two styles, in terms of incorrect digits. 
Insert these data in the table. 


Individual telephone stations were originally identi- 
fied by two letters and five digits. When the telephone 
company changed this system to the present all-digit 
system it received a number of complaints that seven 
digits are harder to learn and remember than two let- 
ters and five digits. One basis of many of the argu- 
ments against the new system was that seven digits in 
a string are more difficult to organize for recall. Be- 
cause seven items is about the most that most people 
can hold in short-term memory, the all-digit numbers 
tax memory more severely than the mix of letters and 
digits. 


Old Style 
(two letters, 
five digits) 


New Style 
(seven digits) 


Correct Numbers 
Incorrect Digits 


Class means can be computed for the two styles 
using the individual data supplied by each student to 
see if the class as a whole is better able to learn and 
remember the old-style numbers. Statistical treatment 
of the data can then be applied to determine the reli- 
ability of the difference. 


Scoring 
The simple exercise that you have performed en- 
ables you to make a comparison of the two styles for 


especially, images seem to provide a more efficient mediation device than verbal 
tags. Moreover, they have one marked advantage over words in that they are less 
likely to require the complexity of relationship that can entangle a subject using 
strictly verbal transformation. As “conceptual” pegs, images are especially effective 
for encoding. The encoding process is likely to be more rapid, and memory thereby 
more efficient, when images are used as associative mediators for initially meaning- 
less materials. “Seeing” a friend’s face in connection with some particular trigram 
that reminds one of his name would be a means of combining both verbal and 
imaginal factors in the coding. 


Transfer from STM to LTM: Rehearsal 

Unfortunately, there is very little that can be said at this time about the pivotal 
process of passage of items from STM into LTM. The role of rehearsal, or 
deliberate repeating of an item or association in STM, seems to be crucial. 
Rehearsal usually refers to the subject’s own covert repetition, in contrast to the 
more orthodox experimentally manipulated repetition subsumed under the term 
practice. As we have already noted, it is very difficult to prevent covert rehearsal by 
subjects in learning experiments. A major function of rehearsal may well be to keep 
an item in STM until some kind of consolidation process is completed and it has 
been moved into LTM. 
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Like so many other problems in this area, rehearsal is just now beginning to 
enjoy experimental attention. For example, subjects’ rehearsal strategies are being 
experimentally manipulated. One interesting experimental result can be described 
to impart some of the spirit and substance of this kind of research. Clear-cut 
evidence for the crucial role of rehearsal during the retention interval was obtained 
by an ingenious data-processing technique. The experiment utilized the STM 
procedure in which subjects were required to count backward as a filler task during 
the 30-second retention interval. However, they were also asked to report each 
occasion on which they “practiced the trigram” or it “came to mind” by pressing a 
button, The experimenters found a positive relationship between number of 
rehearsals reported and efficiency of recall. More important, however, they ana- 
lyzed the data with respect to each individual’s own rate of rehearsal report. This 
measure, which varied quite widely over the subjects, provided an indication of 
individual differences in rate of reported rehearsal. Most of the reported rehearsals 
(button presses) came within a few seconds of the initiation of the retention 
interval. 

This direct empirical evidence of rehearsal is subject to some distortion because 
it is dependent upon the learner’s motivation and ability to report rehearsal. It 
nonetheless fills a gap in the experimental design typically used. Covert rehearsals 
have too often simply been assumed to occur during retention. As data of this kind 
accumulate we may confidently anticipate a corresponding improvement in our 
understanding of this crucial memory function. 


LONG-TERM MEMORY (LTM) 


Storage ' giri 

After memories have passed into LTM they are said to be in “storage. This 
means that they are then accessible to the subject, on a more or less enduring basis. 
Unfortunately, very little is presently known about the nature of this kind of 
storage function; it is mainly inferred to exist from the clear-cut evidence that items 
that have been, say, sufficiently rehearsed are at some subsequent time available for 
recall. 4 

The major factor now believed to be involved in the human storage function is 
that of organization. Stored materials seem to be organized categorically and 
probably in various hierarchical arrangements. This fact, again, 1s inferred mainly 
on the basis that item recallability seems to be so strongly influenced by such 
organizational structure and that learning enjoying a similar organizational structure 


seems to be better remembered. werk ae 
There is one caution to be remembered when considering the storage 
torage, when only the terminal, or 


question. This involves the reliability of the s when | 
output, evidence is available. Thus, for example, an individual may be recta 
recount in vivid terms some childhood experience or other long-term memory, ut 
how can the correct recall of this experience be established? For this reason full 


confidence in such evidence of extreme long-term memories is inadvisable. 


A kind of evidence for faithful LTM storage that would seem, on its face, to be 


free of this kind of particular problem is the successful reproduction of some 
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lengthy piece of prose or poetry that is said to have been memorized at a much 
earlier age and never since practiced. The adult performance can be accepted as 
incontrovertible evidence that the passage was in fact once learned. The problem in 
this kind of case concerns the “never-since-practiced” aspect. Again we have the 
problem of verification. When such long intervals are involved, and when memory 
is notoriously unreliable on this kind of event, the best we can say is that these 
accounts offer highly suggestive but not completely convincing support for the 
indefinite storage potential of LTM. 


Retrieval 

Unlike storage, where experimental manipulations are limited, the retrieval stage 
of the memory process is ripe for experimental analysis. The new emphasis on 
organizational factors in recall is beginning to influence experimentation on 
retrieval. Moreover, retrieval of memories is a problem each of us faces in our 
everyday life, so that we necessarily are exposed to much food for thought about 
the vagaries of recall. 

One of the most important and interesting questions concerning the memory 
process generally and the retrieval process particularly has been virtually ignored to 
date, insofar as direct experimental attack is concerned. This is the question of how 
Cues operate to produce recall. Experimental emphasis has been placed on the 
question of how learning occurs, how memories are encoded and stored, and how 
straightforward retrieval of these memories is managed from storage; and there is 
general agreement that maintaining the same context from learning to retention test 
is an important consideration in effective recall. But the complex relationships 
between cues and recall have received only slight experimental attention. This 
relationship, nevertheless, has significant neurophysiological as well as purely 
behavioral implications. 

There has been considerable recent interest in a two-phase interpretation of 
retrieval. By this view search and recognition functions are considered to be 
Separate components of retrieval. This seems to be a most reasonable assumption 
on logical as well as more formal theoretical grounds, and is either assumed in or 
more or less directly implicated by some of the personal observations noted below. 

“TIP OF THE TONGUE.” One of the more intriguing memory problems concerns 
the role of verbal tags, such as names, in relation to other more general cues. The 
so-called tip-of-the-tongue phenomenon is the inability, for varying periods, to 
recall exactly the right word, usually a name of a person, in spite of the feeling that 
it is just about to appear. In an experimental analysis of this commonly experienced 
memory phenomenon, subjects were read dictionary definitions of words and asked 
to respond with the word so defined. On those occasions when they were not able to 
give the exact word they were often nevertheless able to approximate it in various 
ways (¢.g., give the first letter or the number of syllables, or provide a word 
equivalent in sound or meaning). These and many other results from verbal 
learning and memory studies indicate quite clearly the multiplicity of dimensions 

along which particular items are retrievable in recall. 

Versa TaGs as Memory Cues. Many other facets of the relationship between 

a name or other verbal tag and the more general retrieval cues remain to be 


investigated. It is interesting that the dimensions along which retrieval cues operate 
may frequently be affective as well as cognitive. Thus, I recently recalled a 
statement made by an acquaintance concerning the short-lived nature of the 
long-hair fashion then quite evident in male youths. Although I was unable to 
recall the particular person who had made the statement I did have a very strong 
impression that it was someone about whose opinions I was not as concerned as I 
might have been (presumably because of the overall low esteem in which he was 
held). In a similar way the positive or negative feeling tones that so often ac- 
company our “picture” of individuals or institutions sometimes get detached in 
memory and we may recall them with regard to a remembered event in the absence 
of some other, ordinarily more prominent cue, such as a name. 

Sometimes when one has difficulty in a more or less straightforward or direct 
recall of a particular verbal tag it helps to use a “side door,” where resistance to 
recall is not yet strongly set. For example, I have noted a momentary failure to 
recall the last name of a certain “Bill . . .” and the achievement of full recall of the 
name by reposing the question in terms of a particular geographical location that I 
knew to be named for the man. The latter association was probably a stronger one 
than the man’s name, because more commonly used perhaps. This incident thus 
illustrates the successful retrieval by means of a stronger cue whose application was 
initiated by failure of a weaker cue. é 

FALSIFICATION IN RECALL AND RECOGNITION. The term retrospective falsification 
is sometimes used to refer to the variety of ways in which recall is frequently 
blurred and incomplete but nonetheless treated as faithful (that is, recognition 
memory is also faulty, with regard to the recalled materials). Most of the errors of 
this sort are likely to involve various transpositions, as of numbers or people’s 
names, and other confusions in the organization of the memory systems. Such 
common human weakness is the major reason why observers of accidents and the 
like are cautioned to make written records as soon as possible of their observations. 
Gaps in attention, and thus registration and consequently memory storage, are 
often supplemented by faulty recall, so that we may well wonder why testimony of 
complex and unexpected events is ever deserving of our full confidence. 

Failures in recognition memory, although perhaps neither as common nor as 
impressive as failures in recall, nonetheless occur. For example, I am confused as 
to whether or not I have actually met a particular psychologist, whose latest book I 


recall looking over, on a previous trip to his institution. I can recall quite clearly a 


number of the salient features of the visit, as well as some events associated with the 


man himself, but I am not at all certain about an actual meeting. This incident 
reflects the gradual loss in details in memory, amid the endurance of certain more 
prominent features. The question may be asked as to whether this process repeats, 
but in a reverse direction, the building up of solid memory that seems 
typical of certain very well-established associations. 
AGE AND Memory. A question that has been ex entally e oe p 
differential recallability in children and college students of (1) a * jects, 
Pictures of these same objects, and (3) names of the objects. College students were 


found to have recall superior to that of the children for the latter two categories, 


but their recall was not superior for the objects themselves. This result suggests 
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that the greater experience of the older subjects with representative symbolic 
functions facilitates their establishing and retrieving memory for pictures and 
names but is of more limited use for remembering the objects themselves. 

It would be interesting to extend this kind of experimental memory test to 
subjects over a wider age range. There are a great many experimental questions 
concerning aging and memory that require experimental answers. These have to 
do, for example, with differential forgetting of important ideas versus trivial details 
(or ideas versus names), with the number of cues required for recall, and with 
changes in STM capacity as a function of number of cues. It is quite possible that 
significant interactions between age and some of these variables exist (such as older 
persons requiring a greater number of cues for effective recall of recently learned 
materials) and have important theoretical and practical ramifications. 


SPECIAL PHENOMENA 


This section is concerned with a brief review of some of the more unusual 
phenomena associated with memory. These range from some not so very special, 
such as the memory aids (technically, mnemonics) first discussed, to the quite 
spectacular feats achieved by the so-called idiot savant, which must be considered 
as something very special indeed. 


Mnemonics 

A variety of special devices have been developed for improving the storage and 
retrieval functions in memory. Most of these depend upon the utilization of some 
already learned, and well remembered, framework as a basis for learning and 
remembering new materials. Memory aids of this sort may be grouped into three 
large categories. First, there are those that depend upon rhymes of one sort or 
another. Second, there is the very ancient method of places, or loci, which uses the 
framework of a known building, such as your own house, within which the items to 
be memorized are imagined. Third, there are various schemes in which an estab- 
lished chain, such as of numbers (e.g., 1, 2,3 . . .) or letters (e.g., a, b, c . . - .)s is 
used as the stimulus part of a kind of paired-associates procedure. 

RHYMING. The first category, rhyming, is a familiar one. A well-known example 
is the ditty that begins, “Thirty days hath September . . .” with which so many of 
us have been introduced to the vagaries of our calendar. 

Paces. The second system, that of places, may not be as familiar as the first, 
although it is indeed an old system and one that has been long used by orators. 
There is an interesting story about its origin in ancient Greece, According to this 
account, the poet Simonides was invited to a banquet. During the course of the 
banquet he was called outside. In his absence the building collapsed, killing all the 
occupants. Simonides is supposed to have been able to identify all the guests by 
imagining where each had been sitting around the banquet tables. In its oratorical 
application, this system involves the speaker’s imagining that he is strolling 
through such a familiar setting and encountering the various ideas or objects that he 
wishes to remember in succession as he passes from one place to another. 


Cuars. The category of key words or other serial items simply involves using 
these as pegs upon which to hang the various new items to be memorized. A great 
variety of forms of this general procedure is of course possible; some include 
simple rhyming devices somewhat similar to the calendar ditty already mentioned. 

All of these memory aids have in common the effective use of organization in 
memorizing. They tend to require more time and effort in the acquisition phase but 
pay off in reduced effort in retrieval. For instances where the latter is crucial, as in 
the orator’s performance or that of the schoolchild who has memorized a poem, 
they seem to work very well indeed. They thus represent the generalization that 
most new material is best learned in relation to some already established system of 
organization, so that its meaningfulness is not strictly dependent upon its own 
intrinsic structure. 


Eidetic Imagery 

The phenomenon of “photographic memory,” more technically referred to as 
eidetic imagery, represents the opposite end of the effortfulness dimension from the 
mnemonic systems just discussed. Persons with this visual-memory ability simply 
have it, from birth on, and need expend little effort applying it. It does appear to 
peak in childhood, however, and decline with further aging. Such “human cam- 
eras,” as we may consider eidetic imagers to be, can remember exact details of, say, 
a page of print merely by taking a good look at it. Although this ability may 
occasionally be of significance for special assignments, and if properly utilized can 
also be a considerable aid in reducing the effort required in many kinds of 
memorizing, it is of no direct value with respect to the more meaningful aspects of 
learning and memory, such as those involved in comprehension and the building up 
of cognitions. It does pose an interesting problem for the neuropsychologist as an 
extreme example of a special relationship between the visual sense and the memory 
system. 


The Idiot Savant ; 
The idiot savant is generally a person of rather low general intellectual status, as 


measured by intelligence tests or as evaluated on the basis of even casual observa- 
tion, who has nonetheless managed to achieve some monumental feats of memoriz- 
ing. The secret to this success is hard, persistent effort (thus placing this phenom- 
enon back at the high-effort end of the continuum). The low general level of 
intellectual status of idiot savants appears to be an important feature of their 
development; it leaves them essentially uninterested in many of the activities that 
occupy most other persons so that they gladly take the time to develop their 
memories, Unlike the individual with eidetic imagery, the idiot savant thus has no 
special natural talent; rather, he has a lack of it. bat i 
Typically, some special feature is selected for memorizing. A very popular item 
is calendar memorizing, in which some persons become so proficient that they can 
readily tell you the day of the week on which you were born (which you pre- 
sumably have handy in your own memory also for a check) when you tell them the 
month, day, and, year of your birth. The well-trained idiot savant is usually correct. 


This feat appears all the more remarkable because of his generally low intellectual 
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status and because the audience for whom he is performing commercially is not 
aware of the great effort he has made in almost constant practice. 


Dual Personality 

The phenomenon known as split or dual personality is especially interesting with 
respect to memory because it involves one individual with what appears to be two 
separate memory systems. Experiences that the individual has when he is in one of 
the two (or sometimes more) personalities apparently enter a separate memory 
storage system from those he has while in the other personality. 

A similar but much less chronic separation of memory systems is readily induced 
during hypnotic states. What the subject learns while under hypnosis, for example, 
does not seem to be effective while he is in a normal, unhypnotized condition, and 
vice versa. The split-personality phenomenon, which to some extent at least may be 
presumed to be based on similar mechanisms, does not seem quite so mysterious. 
Or, to put the matter a little differently, both phenomena may be equally myster- 
ious, because little is known about the underlying processes, beyond the apparent 
fact that separate memory-storage systems are involved. These phenomena will 
pose interesting problems also for neurophysiology, once that field is ready to 
tackle them. The experimental separation of conscious and sensory functions in the 
split-brain subject, described in Chapter 4 (p. 87), is probably a different kind of 
phenomenon, because it is so clearly based upon an anatomical operation. 


Motivated Forgetting 
Recently there has been a sudden spate of research on the interesting phenom- 
enon of “motivated forgetting.” In this procedure the subject is instructed that he 
is to remember certain of the presented items and that he can forget others. Such 
cuing can occur at different stages of the learning~memory process but usually 
occurs immediately after an item or block of items. In general the results indicate 
that subjects so instructed forget the selected items, at least as far as the usual 
retention test is concerned. Moreover, they are able to remember the other items 
correspondingly more efficiently, presumably because of reduced interference from 
the “forgotten” items. However, subjects in several experiments have also been able 
to identify “forgotten” as well as “remembered” items in a subsequent recognition 
test, thus indicating that the basic mechanism involved in the selective forgetting 
process is differentiation of the items into two sets: (1) to be remembered and 
reported and (2) not to be remembered. It is thus doubtful that either true erasure 
of some items or superior rehearsal of other items can account for the usual data. 
One of the underlying interests in this research in motivated forgetting has been 
its relationship to the psychoanalytic defense mechanism of repression. Memories 
are said to be repressed, or forced from consciousness, when they arouse emo- 
tionally disturbing feelings. This mechanism has long been well regarded but 
without much in the way of direct experimental verification, let alone analysis. The 
continuity evident between these two types of selective forgetting promises a more 
fruitful future for the Freudian hypothesis. There is one fundamental question 
concerning all these phenomena, namely, “Have these subjects really forgotten, or 
simply learned not to report?” No easy way of answering this question is apparent. 


Amnesia 

Systematic and extensive memory losses are technically called amnesia (meaning 
“without memory”). Fortunately, they are uncommon, but they are obviously 
troublesome when they occur. Some amnesia appears to be based upon emotional 
trauma and may involve selective forgetting. For example, a soldier who has had an 
extremely frightening combat experience is unable to recall details of military 
procedures in which he was trained. Such dissociation of memory is functional 
rather than organic (physical) in nature and therefore is readily reversed; the lost 
memories are likely to be recovered after the emotional trauma is reduced. 

Other amnesias are produced by physical insult, such as severe blows to the head, 
which presumably disrupts memory-storage systems. If immediately preceding 
events are forgotten, this condition is called retrograde amnesia; it is perhaps the 
most common of the various amnesias. If events that occur immediately after the 
physical insult are forgotten—or more likely, not adequately registered or stored— 
then anterograde amnesia is involved. . 

Experimental production of amnesia is also sometimes accomplished with animal 
subjects, using such physical procedures as electroconvulsive shock, in order to test 
the so-called consolidation theory of memory; these tests are described in the section 
on neurophysiology of memory. 


NEUROPHYSIOLOGICAL BASIS OF MEMORY 


The bodily mechanisms underlying learning and memory continue to elude 
scientific determination in spite of the accelerated pace of research utilizing a 
variety of new electrophysiological and biochemical techniques. Needless to say, 
practically all the experimental research on this problem has been performed with 
animal subjects. Their expendability and the possibilities of extreme treatment 
(such as cannabalism, as described below) leaves little question of the advisability 


of this procedure. 


Search for the Engram ; i 

The continuity of learning and memory functions, emphasized pe ie > 
chapter and the previous one, is pointed up by the clear trend of sabe sa 
thinking. Little distinction has been made between the two functions. © tet & 
the search for the neurophysiological basis of learning manay Eak is 
the concept of the engram, the hypothetical change 1n the nervous peria 
believed to result from learning experience and thus mediate ii erate 
has most often been sought in the form of some kind of structural s ax sri 
the nervous system. A favorite location has been the synapse, ii s Nirean 
connection banana ily, however, little progress in this 


i still said to be viable. But the major 
has occurred, although some of the theories are Sern purecuabry those tat 


fact contraindicating any kind of structural eir Sa icity shown by the brain in 
invoke particular brain locations, is the SS see removal of extremely 
retaining learning ability in the face of massive cuan 


large parts. Lashley’s well-known experiments, based upon pes ctl 
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volving removal of varying amounts and sections of tissue, have established the 
principles of mass action and equipotentiality. The principle of mass action holds, 
in brief, that learning generally depends upon the total amount of brain tissue 
available to the organism. The principle of equipotentiality states that in learning 
phenomena all parts of the brain are equally functional (in other words, that there is 
no one “learning” center). Although some restrictions must be made for the latter 
generalization, these mainly have to do with special sensory or motor conditions. 

In the light of the consistent failure of the structural-modification hypothesis, 
more recent efforts at research and theorizing have turned to more molecular and 
essentially biochemical factors. Our discussion revolves around four more or less 
distinct research areas, mainly involving the newer type of research. 


Disruption of Consolidation 

An active neurophysiological research area has been concerned with the pre- 
sumed consolidation process in LTM. The consolidation hypothesis holds that 
establishment in LTM requires a certain period of time during which perm ~ent 
modifications in the brain are being made. The experimental technique typ. ally 
used in this kind of investigation of the storage process is to attempt to interfere 
with such consolidation of memory by some disruptive event. If the disruptive 
event results in reduced retention of the learning that preceded it, this outcome is 
regarded as evidence in support of the consolidation hypothesis on the grounds that 
memory storage was at least partially prevented. Electroconvulsive shock (ECS) 
has been the most popular disruptive intervention, but various drugs or chemicals 
are also used. 

A typical result of disruption is shown in Figure 12-8. Rat subjects first received 

a foot shock after a running response. They were then given one ECS at varying 
times after the foot shock. Their running latencies were subsequently measured as 
a function of the time interval between the foot shock and the ECS. The pre- 
sumption in such experiments is that with increasing temporal delay of the ECS, 
increasing strength of the memory for the foot shock will result, because of the 
greater amount of memory consolidation permitted. The results clearly support the 
theory. Moreover, the two control groups, one given only foot shock and the other 
only ECS, show the expected behavior; rats given only the foot shock showed 
relatively good retention, as evidenced by their very slow running on the test trial, 
but were approximately at the same level as the longest interval (1 hour) used in 
the experimental groups. Rats given only the ECS showed relatively quicker 
running, but were only slightly superior to the experimental group with the 
shortest delay of ECS after footshock. This result indicates that the memory of the 
foot shock in that group was substantially if not completely impaired. 

These results are typical for the ECS experimental paradigm. Moreover, rela- 
tively long-lasting impairment in memory has been reported; in one study, for 
example, mice given a single foot shock as they stepped down from a platform, and 
received the ECS a few seconds later. Mice so treated stepped down almost as 
quickly as unshocked controls as long as one month later. Nevertheless, some other 
studies have reported only a temporary impairment in memory. Such varied results 
and experimental conditions permit the entertaining of a variety of hypotheses with 


12-8 A test of memory consolidation. 
Rats trained to run on an electrified wheel 
were individually tested by administering a 
foot shock and measuring the length of 
time the rat would run after the shock. The 
foot-shocked rats ran for a significantly 
longer period than did a group of similar 
rats who were not shocked. If a single 
electroconvulsive shock (ECS) was then 
administered to the rats at certain time 
intervals following the foot shock, a 
pronounced change in their running be- 
havior was noted. As can be seen from this 
graph, when the ECS stimulus to the brain 
occurred at short intervals following foot 
shock the rats’ memory of the foot shock 
was obliterated and the running times 
were low. As the interval between foot 
shock and ECS was lengthened, the rats 
seemed to remember the foot shock and 
their running times were much longer. 
With a one-hour interval there was no 
difference between ECS subjects and 
controls that received only foot shocks. 
(From King, 1965.) 


regard to even this fundamentally rather simple operation and its complex inter- 
actions with variables that have been manipulated. 

Because ECS is so traumatic and widespread a treatment, efforts have been made 
to utilize more specific single electric shocks to isolated parts of the brain. This 
more discrete procedure avoids the massive disruption of bodily functions pro- 
duced by ECS and promises to produce more definitive results. 


Facilitation by Drugs tel ; à oe 
The experimental counterpart to the consolidation-disruption procedure is to 
attempt to improve LTM storage, as by means of drugs. The presumption is that 
consolidation processes require a relatively long period of time; the administration 
al neural functions during that period should 


of drugs known to stimulate centr 18 
produce a corresponding improvement in memory. Some positive results have been 


reported, with the greatest effects found if the drug administration occurs — 
before or shortly after training. Only small facilitation in memory occurs w. en 
drug is given as long as one hour before or two hours after daily training. 


Transfer of Memory tn 
Perhaps the most dramatic of all the recent neurophysiological research on 


i in whi higher forms have been 
Memory is that in which first flatworms and subsequently 
fed to one another to determine whether chemical changes produced by learning 
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12-9 Experimental bisection of 
planarian (flatworm): (a) intact or- 
ganism; (b) experimentally bisected 
organism; (c) regeneration of miss- 
ing head and tail parts in two seg- 
ments of bisected organism; (d) two 
new intact animals that result from 
regeneration after bisecting. 
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can be thereby transferred. Like most of the other current projects described, this 
one is still controversial, but there are sufficient positive results to justify our 
attention. 

The planarian is a small and simple flatworm that inhabits freshwater bodies all 
over the earth. It is distinguished by a very active regenerative ability: cut in half, 
as shown in Figure 12-9, each half regenerates completely so that a new intact 
animal develops. Moreover, the planarian can be trained by classical conditioning 
or instrumental (avoidance) techniques. Its most remarkable feature is that when it 
is trained and then cut in half the new head part, with a completely new head 
ganglion (representing a very rudimentary kind of “brain”), now shows the effects 
of the previous training as well as the old head. Moreover, cutting the original 
worm up into even smaller bits has the same result: each piece fully regenerates and 
shows the effects of the previous learning. 

The implications of these facts for the memory problem are indeed exciting. 
They indicate that memory in the planarian is carried in some kind of modification 
that is present throughout the body, rather than localized in the nervous system 
proper. They thus suggest a chemical carrier. 

The further research has been even more intriguing. It occurred to some 
experimenters that the apparent chemical organization of memory might well be 
transferred to other, experimentally naive planarians if parts of the trained worms 
could be transferred. Again the planarian made an excellent subject: he would 
accept as food bits of cut planarian. Experimental subjects so fed were found to 
learn significantly faster than controls fed only on uneducated worms. Almost 
immediately this experiment was replicated at other laboratories, and later ground 
rat brain from trained or untrained animals was fed to naive rats in a similar design. 
Mixed results occurred; some laboratories reported failures to replicate the results, 
others reported partial replications, and still others reported satisfactory confir- 
mations. It is still too early to permit definitive conclusions but the prospects for 
further research and theory are certainly exciting. In any case, laboratory animals 
the world over can look forward to more varied diets than they have enjoyed in the 
past. 


The RNA Hypothesis 

Implications of ribonucleic acid (RNA) in the memory process is another facet of 
the planarian research. Extraction of this chemical from trained planarians and its 
injection into untrained worms seemed to produce the same kind of memory 
transfer as feeding of the worm itself. This result, like the others, remains contro- 
versial. However, it fits in with some neurophysiological research and theory. It has 
been suggested that electrophysiological events in the brain underlie STM processes, 
at least for the first few seconds after the learning experience; temporary synaptic 
changes are implicated for this function. Following consolidation, however, more 
enduring biochemical modifications are suggested as the basis for LTM. Here 
the role of RNA and “information-rich” proteins with which it is associated is 
seen as central. 

Although the biochemical details of this very complex research are beyond our 
present scope, the theoretical framework that is emerging must be regarded as 


extremely promising. Moreover, the very recent involvement in this problem of 
large numbers of molecular biologists, looking for new fields to conquer now that 
the genetic code has been broken, insures a high level of continued research 
activity. Regardless of the success of such biological research, direct behavioral 
measures and experimentation on memory functions will continue to play an 
essential role in our efforts to understand this extremely important behavioral 
problem. 


Books on human memory by Adams (1967) and Cermak (1972) offer good 
introductions to that general topic. Authoritative but more advanced treatments are 
offered by Tulving and Donaldson (1972), Norman (1970), and Murdock (1974). 
The relatively neglected problem of animal memory is covered in Gleitman (1971) 
and James and Honig (1971). 


Types of Learning Processes : 
The standard older book on human retention is McGeoch and Irion (1952); 


Kintsch (1970) and Kausler (1974) cover the more recent work. 


Retention Methodology y 7 

Melton’s Categories of Human Learning (1964) contains material ore 
logical interest. Luh’s 1922 paper is a report of his classic comparison of the 
various retention measures. 


Factors Influencing Retention nein wae d 
The demonstration of the relationship between distribution of practice an 


retention, with amount of learning controlled, was reported by Keppel (1964). Da 
original research leading to the Skaggs-Robinson hypothesis was by Skaggs (1925) 


and Robinson (1927). n i 
obinson (1927) ether the various forms of organizational factors in 


Investigators differ as to wh set 
recall can be entirely accounted for by the traditional ao enn ers, 

f ; er they require some additional ass ns. 
of verbal learning research or whether they req be resolved by a progressive 


Like many theoretical controversies, this one may ya 
reduction in the distinction between the two initially polar 1970) men i 
refinement of one or the other of them, or both, occurs. Wallace (1970) s 


contiguity view and Postman (1971) the traditional S-R account. 


Qualitative Variables 
The pioneer study described a 
described in his Remembering (1932). 
iti i `d to involve a rapid searching of LTM storage 
Recognition memory is often said to invo; ee een pene eee 


to provide criteria against which the new item icit i i 
its familiarity or unfamiliarity; this step is made explict m S srana 
treatments. Introspective evidence avai ple to each of us, however, 


be in direct contradiction to this position. Rather, on the basis of such evidence 


by Wulff (1922). Bartlett’s classic work is 


391 


MEMORY 


392 


HEREDITY AND ENVIRONMENT 


recognition seems to be so rapid, instantaneous in many instances, that some more 
primitive and direct mechanism, possibly unique to STM, must be involved. The 
nature of such a mechanism remains to be determined by future research, but in the 
meantime the introspective evidence is persuasive indeed. 


Transfer and Stimulus Generalization 

Stimulus generalization (see Chapter 11, p. 351) is frequently stated to be the 
basis for positive transfer effects, because a particular response once conditioned to 
a particular stimulus can be shown to occur to other stimuli as a function of their 
similarity to the conditioned stimulus. The explanatory value of stimulus generali- 
zation in the transfer phenomenon is, however, somewhat limited. For one thing, 
there are many cases of transfer in which stimulus generalization is simply not 
applicable. Beyond that, stimulus generalization itself can be considered one kind 
of transfer phenomenon and is itself in need of explanation. Nevertheless, the two 
phenomena are obviously related and some explanatory power may be gained by 
reinterpreting certain gross transfer effects in terms of the more analytic stimulus- 
generalization process. 


Theories of Forgetting 

The classic research on sleep and retention was by Jenkins and Dallenbach 
(1924); the study described in the text is that reported by Newman (1939). The 
cockroach study was by Minami and Dallenbach (1946). 


Theories of Memory 

A number of recent and comprehensive books survey the various theories of 
memory. Among these are Norman’s Models of Human Memory (1970) and the 
collections by Melton and Martin (1972) and Tulving and Donaldson (1972). 


Transfer of Training 

The early identical elements theory was proposed by Thorndike and Woodworth 
in 1901. The first suggestions of the relationship between S-R variation and 
positive or negative transfer were by Wylie (1919) and Bruce (1933). The T-maze 
study described was by Bunch (1939); the comparison of transfer and retention 
curves over time in verbal learning was by Bunch and McCraven (1938). Mandler 
(1962) treats the relationship between amount of learning and transfer. Harlow’s 
basic report on learning sets was in his 1949 paper. The more recent research 
on learning sets in verbal learning has been reported by Postman (1964, 1968). 
The mediation interpretation of the positive transfer sometimes found when new 
responses are required to old stimuli was by Barnes and Underwood (1959); 
Postman (1962) has presented supporting evidence. The experiment on transfer 
of general principles was reported by Hilgard, Irvine, and Whipple (1953). 


Memory for Telephone Numbers 

The initial research comparing all-digit numbers with letter-and-digit combin- 
ations was performed in the Bell Telephone Laboratories and was reported by 
Karlin (1958). These results indicated that all-digit numbers were both more 


rapidly and more accurately dialed as well as somewhat easier to remember. 
However, subsequent research (e.g., Brautman, 1972) has consistently yielded an 
opposite result on memory. 


STM 

The paradigmatic experiment by Peterson and Peterson was reported in their 
1959 paper; Peterson’s 1966 paper provides a more recent theoretical interpretation 
of STM. The active role of the human subject in coping with materials to be 
learned and remembered is treated in a variety of recent sources, among them the 
book by Paivio (1971). The experiment illustrating language mediation was 
by Bugelski (1962). The experiment illustrating empirical measuring of rehearsal 
was by Hillix and Peeler (unpublished ms.). 


STM and Decay Theory 

Much of the interest in STM has been with regard to the issue of whether the 
rapid forgetting typically found occurs because of a natural decay of the neuro- 
physiological “traces,” as contrasted with such impaired factors as interference 
from other learning. In this respect a major methodological limitation in STM 
research is that in order to prevent rehearsal, and thus insure the measurement of 
STM functions without serious contamination by LTM functions, some kind of 
activity has to be required of the subject. The interference theorist has been quick 
to point out that it is not safe to assume, as some theorists have, that such activities 
do not involve retroactive inhibition and so reflect decay of memory. Moreover, the 
use of multiple tests (eight at each interval in the early study described above) with 
different stimulus items may well lay the basis for proactive inhibition (that is, the 
interference in recall of later test items resulting from the accumulation of interfer- 
ing associations during the early test trials). 

Although these considerations are certainly relevant to the issue of decay versus 
interference, they by no means negate the easily experienced impermanence of the 
STM function; most of us have had too many experiences with quickly forgotten 
telephone numbers or names to question this crucial facet of STM, however it may 


be interpreted. 


LTM 
The tip-of-the tongue analysis was published by Bro 
Bevan (1971) reported the research on recall of objects, 


wn and McNeill (1966). 
pictures, and names. 


STM and LTM 3 , x 
A persistent and as yet unresolved theoretical issue concerning cs tebe 
it is fundamentally different from LTM. Most researchers now consi it to 


distinctive, mainly because certain variables seem to have different effects on =i 
and LTM. The issue remains an active one in which attention has mainly been 
concentrated on whether such variables as interfering activities have the tot 
on STM and LTM. Recency has been pointed to as a potentially oa g 
variable, because it would be expected to operate maximally within S m p io 
LTM; that is, as time passes within the very short temporal span used in 
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experimentation, the effect of recency would be expected to decline rapidly, 
accounting for the temporal effects found in STM functions without the need 
to invoke the differential operation of interference. 


Depth of Processing 

A relatively new alternative to the STM-LTM dichotomy has been developed, 
also out of the information-processing framework. This view, first emphasized by 
Craik and Lockhart (1972), holds that the STM-LTM dichotomy should be 
replaced by the assumption that all memories are processed, but to varying depths 
or levels. Ease of retrieval varies with the depth of processing; thus memories that 
remain at the purely sensory level are not readily retrieved, whereas those that are 
processed more deeply, with semantic (meaningful) relationships, are more easily 
retrieved. A continuum of depth of processing on which all memories can be placed 
would therefore replace the more orthodox distinction between STM and LTM. 


Mnemonics 
Papers by Bower (1970) and Wood (1967) concern mnemonic systems. Yates’s 
The Art of Memory (1966) is a somewhat more general treatment. 


Idiot Savants 
Luria’s 1968 book concerning one case of exceptional memory is an especially 
thorough and interesting treatment of this topic. 


Motivated Forgetting 
The experiments mentioned in the text were reported by Block (1971), Wood- 
ward and Bjork (1971), and Davis and Okada (1971). 


Neurophysiological Basis of Memory 

The consolidation experiments described were by King (1965) and Luttges and 
McGaugh (1967), respectively. The newer technique of using single, more isolated 
direct shocks to the brain has been reported by Peeke and Henry (1971). McGaugh 
and Merz (1967) have described the facilitative effects, along with the other 
facets of the general problem. The early work on memory transfer in invertebrates 
is reviewed by the pioneer researcher, McConnell (1966); an example of more 
recent research yielding positive results is the report by Smith, DeVietti, and 
Gaines (1973), and Smith (1974) has reviewed the literature on the problem. The 
RNA hypothesis with related research is described by Hyden (1967), who is 
responsible for the basic notion. 

Dependence of memory formation on a small part of the limbic system, the 
hippocampus, has been dramatically demonstrated by a famous case in recent 
medical history. Publicly referred to only as “H.M.” in order to preserve his 
privacy, this person underwent a lobotomy in 1953 in which the hippocampus in 
both hemispheres was removed. Since then he has retained perfectly all prior 
memories but has been completely unable to form any new memories. The case is 
described in detail in the nontechnical book The Brain Changers by Pines (1973). 


Consolidation and Drugs 

The results described in the text serve to complement those reported for 
interruption on consolidation and help to strengthen the general consolidation 
hypothesis. However, they offer little further, more specific clues as to the locus or 
nature of memory storage itself. One possible exception to this conclusion is 
suggested by research on two facilitatory drugs, megimide and strychnine 
(Luttges, 1968; Andry and Luttges, 1971). These have quite different mechanisms 
of action on the central nervous system. Moreover, each has been shown to disrupt 
memory if used in massive doses. Nevertheless, some degree of commonality of 
action was found for them; with facilitative doses, each seemed to activate the 
posterior hypothalamus, whereas with disruptive doses both the reticular formation 
and the hippocampus appeared to be activated. It was therefore suggested that 
facilitative doses of either drug may increase the activation state of the organism 
in the absence of the increased level of stimulation normally required for such 
an effect; the net result would then be improved learning and memory consoli- 
dation without the interfering effect of increased stimulus input. This hypothesis 
is of course quite speculative but respresents the kind of result and interpretation 
that gives promise of producing interesting and informative research and inter- 
pretations in the future. 

There is a newer tendency to regard the consolidation data as irrelevant to the 
issue of forgetting, on the grounds that retrieval difficulties are really responsible 
for the apparent failure of memory (Miller et al., 1974). This argument is a part of 
the more general view that memories are never lost, except for operations like 
radical surgery, and that amnesia does not actually occur. 
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MEMORY 


“All the world’s a 
stage, and all the 
men and women 
merely players; they 
have their exits, and 
their entrances, and 
one man in his time 
plays many parts.” 
These words from 
Shakespeare’s As 
You Like It frame 
the discussion for 
the next section of 
the book. To what 
extent is the indi- 
vidual free to act 
out, to determine 
his own course of 
behavior, and to 
what extent is that 
behavior only a re- 
action to environ- 
mental forces and 
unseen manipula- 
tors? 
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n this last of the three major parts of the book consideration is given 
to problems that bear more directly upon the central concern of most 
people. The central question is, “What is man?” More precisely, to 
what extent and under what conditions does man react to his environ- 
ment? To what extent and under what conditions does he act upon or 
control his environment? 

Man is clearly both an actor and a reactor. He is an actor in that he 
has the capacity to make and act upon his own decisions, as seemingly 
demonstrated by many of the phenomena of motivation and emotion. 
But he is also quite plainly a reactor, responding to myriad environ- 
mental forces, some obvious and some subtle, again as demonstrated 
by the phenomena of motivation and emotion. The general question of 
how much of his active decision making is really environmentally de- 
termined cannot now be fully answered. Determination of how much 
real internal responsibility is granted to man will depend on much more 
scientific data than are presently available. As long as there is evi- 
dence for both acting and reacting, both need to be theoretically main- 
tained. Dismissal of one or the other of these key functions may be 
dictated by one’s fundamental theoretical bias, but that choice should 
be recognized as being an arbitrary theoretical preference rather than 
a scientific conclusion demanded by the evidence. 

How the organism (O) can be included within the basic S-R for- 
mulation, and some of the problems that psychologists who attempt 
to do so must face, are among the key issues treated in this section. 
A substantial part of our attention is also given to the general prob- 
lem of behavior controls. 

The questions raised here involve the convergence of many disci- 
plines and many points of view, ranging from philosophy and religion 
to the most empirically based sciences. They are certainly relevant. 
They are just as controversial as the problems of consciousness and 
heredity and equally in need of clarification. Like the previous parts of 
the book, therefore, this one begins with a key methodological chapter. 
One of its major objectives is to cut through the emotionalism that 
surrounds this basic issue of action-reaction, in all its ramifications, to 
help the reader appreciate what are now seen as the fundamental 
features of the central problem. Subsequent chapters in this part 
deal more specifically with the pervasive problems of motivation and 
emotion, and with the details of personality and social interaction. 
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provide a whimsical introduction to our discussion of behavior controls. 

In this chapter we shall explore the question of whether we are in control 399 
of our environment or are, in fact, controlled by it. Are we masters of 

our fate or servants of our circumstances? 


The Nature 


of Man 


an’s ability to determine his own fate seems to have grown enormously 
within recent years. So much so, as a matter of fact, that dire predic- 
tions as to that fate are being issued with distressing frequency. This 
chapter attempts to take a closer look at the fundamental problem of 
determination of and responsibility for behavior. Consideration is given 
the two extreme positions: the view that man is fully autonomous, 
self-directing (an actor), and the opposing view that man is entirely 
dependent on environmental forces (a reactor). 

After a statement of the problem and a historical overview the 
chapter considers selected clinical and experimental procedures that 
have attempted to open the “black box’’—the organism viewed without 
regard for its internal mechanisms. These procedures may also be 
considered as attempts to interpolate an O (for organism) between the 
traditional S (stimulus) and R (response) of the typical behavioristic 
framework. 

The focus of this chapter is on the provocative proposals advanced 
by behaviorist B. F. Skinner in his controversial book Beyond Freedom 
and Dignity. Skinner makes a strong case for the reactor view, arguing 
that the notion of an “autonomous man” is illusory. The environment 
ultimately controls all of man’s behavior, according to this view; it 
therefore follows that deliberate social controls, such as those in the 
“controlled society” Skinner proposes, would be an improvement over 
the present situation in which the actual controls are often hidden and 
frequently adventitious, if not sinister. 

The major criticisms of Skinner's position are described, and some 
suggestions are made for the case for man as an actor. The probabil- 
istic nature of scientific law is emphasized and related to the problem 
of determinism and the actor-reactor issue. The chapter concludes 
with a discussion of some of the more important ways in which be- 
havioral controls function and some of the even more startling ways— 
such as the various genetic interventions now regarded as possible—in 
which future controls may be anticipated. 


As science progresses, moving from the inanimate to the animate world, the 
physiological mechanisms underlying the vital functions of the higher forms, 
including man, are being discovered and thoroughly analyzed, The nervous system 
and especially the associated behavioral processes of man have been among the 
areas most resistant to this kind of analysis. Replacement of ancient myths and 
folklore by scientific propositions has been significantly slower for behavioral 
problems than for other aspects of man’s adjustment. 

In the absence of anything approaching an adequate understanding of human 
neurological functioning, behavioral scientists have been prone to rely on the kinds 
of measurements that can be reasonably well achieved outside of the organism. The 
S-R (stimulus-response) formulation has been especially influential, in part be- 
cause it focuses on directly observable input and output processes. Certain specifi- 


able stimulus inputs may be measured, and a behavioral history of the organism is 
observable. To researchers and theorists working strictly within this framework, 
man, like other animals, may be considered to be a kind of “black box,” that is, an 
amalgam of various internal processes whose nature is best left unspecified (at least 
until such time as the fundamental neurophysiological functions are better known). 

It is apparent that a great deal of scientific research and even theorizing can be 
accomplished with such a working assumption. Nevertheless, many scientists are 
not satisfied with this kind of incomplete methodology; they feel that we can 
profitably make some assumptions about what is happening inside the “black box.” 
As a matter of fact, many feel that these internal, or intraorganismic, functions offer 
not only the most challenging, but also the most important problems for the 
psychologist, and that therefore they should not be ignored while we wait for the 
neurophysiologist to provide more complete information. Such a position is often 
referred to as S-O-R, with the O representing the organism, which is left out of 
the simpler formulation. 


HISTORICAL OVERLOOK 


Most philosophies and religions see man as an actor, as a shaper of his environ- 
ment, as master of his fate. Within psychology, however, there has been no 
unanimity on the issue of action-reaction. Insofar as psychology derived from 
philosophy, sharing certain of its problems and approaches, early psychologists 
mainly seemed to accept the typical philosophical view of man’s self-determinism. 
In the United States, with the advent of behaviorism early in this century, a strong 
counterargument developed. John Watson, stressing the role of the environment, 
popularized the emphasis on the S-R formulation. Its most outspoken contempo- 
rary proponent is B. F. Skinner, with his emphatic dismissal of the notion of the 
“autonomous man.” Quite apart from the merits of his case, Skinner has done 
psychology a great service by so vividly drawing attention to salient issues and 
stimulating their thorough airing. ; 

More remote from the mainstream of American experimental and theoretical 
psychology, but much closer to the mainstream of general and popular psychology, 
various clinicians and personality theorists have never lost sight of what to them is 
clearly the central role of man as an initiator of behavior. Their stress is firmly on 
man’s essential capacity for initiative and determination of his fate. As therapists 
they tend to call upon his inner resources for improved adjustment in his social 
world, It would be difficult to imagine a sharper contrast than that between this 
kind of position and the Watson-Skinner account. 


OPENING THE BLACK BOX 


Clinical Procedures y one 
To delineate the salient positions on the action-reaction issue, three of the most 


influential clinical procedures can be contrasted. These are the nondirective therapy 
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developed by Carl Rogers, the psychoanalytic therapy of Sigmund Freud, and the 
behavior modification procedure developed within the framework of the Skinnerian 
operant conditioning movement. Here only those aspects of these three types of 
therapy that are needed to accentuate the important contrast they offer will be 
covered. Also, it should be pointed out that the respective successes—or failures— 
of the therapies have little real bearing on the adequacy of the theories advanced; 
for the latter purpose direct empirical observations are necessary. 

ROGERIAN NONDIRECTIVE THERAPY. Nondirective therapy is clearly an attempt 
to utilize the self-actuating capacity of the client. Rogers feels that the client 
himself must produce both the motivation to change and the ability to reshape his 
own self-structure. The role of the therapist is on the surface at least a truly 
minimal one. Mainly he reflects the client’s own attitudes and emotional expres- 
sions, using noncommital verbal responses designed to elicit further expressions. 
The assumption is that only by the client’s coming to understand himself can true 
improvement be gained. Although Rogers based much of his therapy on the 
psychoanalytic writings of Otto Rank, he disagreed with the Freudian emphasis on 
the all-pervasive role of the unconscious. Regardless of the extent of the op: ation 
of unconscious mechanisms, it is up to the client to take an active role n the 
therapeutic process, and without this, little lasting change is believed to be ‘kely. 

FREUDIAN FREE ASsocIATION. The free-association technique, in whi 1 the 
client is encouraged to express whatever happens to come into his mind, represents 
a midway position on the act-react dimension. Although Freud and Rogers differed 
on the role of the unconscious, they agreed on the value of the client’s achieving 
conscious recognition of his problems. For Freud, this is accomplished by breaking 
down the various unconscious defense mechanisms as the client gains insight into 
his problem. In this process the therapist, as an environmental (stimulating) agent, 
plays a much greater role in Freudian than in Rogerian procedures, He is extremely 
directive once he thinks he detects the source of the difficulty, and to some extent 
the client may be said to be encouraged to reflect the therapist’s not-so-subtle 
suggestions, rather than vice versa as in nondirective therapy. In any event, it is 
clear that Freud’s biological determinism and the mixed nature of his therapy, in 
which both therapist and client have active roles, occupy an intermediate position 
on the dimension under consideration. 

SKINNERIAN BEHAVIOR MopiricaTIon. Behavior modification developed as a 
direct attempt to apply Skinnerian operant-conditioning techniques, initiated with 
rats and pigeons as subjects, to the clinical problems of human clients. On the one 
hand, a basically passive role on the part of the client, or subject, seems to be 
assumed. Thus the behavior modifier places all his confidence in his ability to 
induce behavior changes by means of appropriate environmental manipulations, 
mainly through reinforcement, and makes no assumptions whatever about the 
client taking any kind of active role in this process. 

On the other hand, and somewhat paradoxically, in light of this view of man as 
a reactor, it is the basic objective of behavior modification to teach clients to control 
themselves, This self-control does not rely,on “will power” or other active internal 
processes, Instead the client is taught to identify and change those environmental 
influences that are assumed to control his behavior. An example of environmental 


self-control can be seen in the case of an overweight person who controls his eating 
of sweets by not buying sweets (it helps to shop with a full stomach). If sweets are 
not present, the cues for eating them will not be as strong. 

The contrast between behavior modification and Freudian technique and theory 
is quite sharp, hinging mainly on contrary views about the role of the underlying 
mechanisms and the nature of the symptoms treated. With regard to underlying 
mechanisms, Skinnerians again make no presumptions as to the internal processes 
and profess to see little merit in those made by others. Behavior modifiers feel that 
it is the overt behavior that needs to be treated directly, rather than some hypo- 
thetical inner disorder of which the overt behavior is merely a “symptom” or 
reflection. This symptomatic view is held by the psychoanalysts and most of the 
other alternative theoretical positions. 

Behavior modification thus occupies an extreme position on the act-react 
continuum, attributing no fundamental responsibility to the person in the thera- 
peutic process. The person is taught that his behavior is controlled by his environ- 
ment. This extreme reactive role is seen as an asset, in that if controlling variables 
can be identified, the person can try to change them and thereby indirectly change 
himself. 


Experimental Manipulations 

Research in this area requires the use of conceptual aids known generally as 
“intervening variables.” An intervening variable is a process, such as hunger or 
guilt or loyalty, that is presumed to occur within the organism so as to account for 
the particular behaviors that are produced by specific environmental stimuli. It is 
so named because the hypothesized process is defined as intervening between the 
overtly observable stimulus inputs and response outputs of the S-O-R formula- 
tion, 

As an illustration of how the assumption of such intervening constructs can lead 
to fruitful research and theory, when combined with appropriate empirical opera- 
tions, some experiments utilizing laboratory rats as subjects will be described. 


Helplessness and/or Control Concepts al 

Psychologist O. H. Mowrer has devised a number of ingenious animal research 
designs to test theoretical notions derived from human clinical problems. One 
much-cited experiment offers a good illustration of this kind of research. The 
problem was to determine whether effective learned behavior would occur under 
noxious test conditions more often in animals given an opportunity to influence the 
environment than in matched control subjects whose behavior had no effect on the 
environment. ; i ; 

Matched experimental and control rats were placed in contiguous cages with the 
same floor containing a metal grid through which electric current could be see 
Both of the rats had been deprived of food. They were offered wet mash throug 
the floor of their cage and 10 seconds after they started eating and at regular 
intervals thereafter the animals were shocked. Each experimental subject was able 
to turn off the shock himself by making an appropriate instrumental response. 
Because of the common metal floors, each control subject received exactly the same 
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duration of shock as the experimental subject with which it was matched, but it was 
unable to do anything about controlling the shock. Under these conditions the 
amount of physical stimulation from the shock was exactly the same in both 
animals, but the ability to affect the situation varied. The experimental subjects not 
only learned to make the instrumental shock-terminating response but also re- 
turned to eating much sooner and ate for much longer periods of time than their 
matched controls. This result permits the conclusion that there was some intra- 
organismic process that differentiated the two groups, and that could reasonably be 
assumed to be related to their differential behavior. 

The results of these and various other experiments may be generally interpreted 
as demonstrating the utility of positing an intervening variable to describe the 
difference in results between experimental and control groups. Although Mowrer 
referred to a “sense of helplessness” as being responsible for the failure of the 
control animals to eat as quickly or as much as their experimental subjects, 
researchers in later experiments preferred to look at the same kind of difference in 
results as the product of something added in the experimental animals rather than 
as something subtracted from the control animals. They attributed the superior 
performances shown by their experimental rats to a “sense of control.” 


AUTONOMOUS MAN 


B. F. Skinner has mounted a major attack upon the time-honored concepts of 
personal freedom and dignity. In his book Beyond Freedom and Dignity Skinnet’s 
main theme is that freedom and dignity are illusory and that, like it or not, all men 
are fully controlled by environmental forces. He holds that it would be better to 
accept this fact and channel these controls into socially acceptable forms rather than 
to continue to give lip-service to outmoded concepts. The latter practice simply 
allows unscrupulous men, historical accidents, and chance events to determine the 
lot of millions of people. 


Man as a Reactor 

The major thrust of Skinner’s argument is against the notion that man is free to 
act in accord with his expressed motives. He refers to this traditional notion as the 
assumption of “autonomous” man. Skinner wants to emphasize behavior—in its 
own right and not merely as a manifestation of some kind of assumed inner world. 
This is done, in the “experimental analysis of behavior,” the commonly used name 
for the Skinnerian research program. Skinner believes that lawful relationships 
between behavior and environmental events can be developed in this way, and that 
only then can psychology as a science proceed properly. This view is obviously an 
extreme expression of the position that man is a reactor rather than an actor. 

Skinner attributes to the environment responsibility for both genetic and be- 
havioral determination. Genetically, evolution has proceeded via the natural 
selection of best-fitting characteristics; feedback from the environment is thus 


responsible for the shape of populationwide genetic determinants. Behaviorally, 
within the lifetime of the individual, the environment also supplies constant 
feedback, “reinforcement,” to account for the selection of some behaviors and the 
elimination of others. In each case, Skinner points out, the effect is insidious (and 
also temporally drawn out in the case of evolution) so that it requires careful 
scientific inspection and analysis for its detection and description. 

A less emphasized but somewhat more unusual kind of argument is offered with 
regard to man’s “dignity.” Skinner objects to giving a person credit for achieve- 
ments, and thereby providing dignity, only when we feel that he has somehow 
overcome the environment, and not when the environment has obviously helped 
him to achieve. Skinner holds that such credit is misplaced, because in these cases 
we simply have not noticed the environmental determinants that have really been 
responsible for the behavior. Again, autonomous man is falsely credited. 


SKINNER’S POSITIVE PROGRAM: EXPLICIT CONTROLS 


In place of this misguided double standard for behavioral achievements, Skinner 
feels that we should manipulate the environment so as to utilize positive reinforce- 
ments (rewards) and in the process dismiss dignity, along with freedom. Changing 
controls is the heart of Skinner’s positive program. There is no place in his social 
scheme for punishment or any other kind of aversive control. He has long argued 
against the nearly exclusive dependence, in the traditional schoolroom in our 
society, on the various forms of punishment and threats of punishment that are 
used to control behavior. He argues for greater use of positive reinforcement. 

As an illustration of his rejection of autonomous man, Skinner uses the common 
procedure of offering prisoners an opportunity to volunteer for service in experi- 
ments designed to test the effects of potentially dangerous new drugs, in return, say, 
for shortened sentences or improved living conditions. Do these offers really 
provide prisoners with a true “choice”? No, says Skinner. Such freedom is illusory. 
The dice are too heavily loaded in one way. “Everyone would protest if the 
prisoners were forced to participate, but are they really free when positively 
reinforced?” he asks (Skinner, 1971, p. 39). F 

In the place of such rigged “choices” Skinner opts for “control which does not 
have aversive consequences at any time. Many social practices essential to the 
welfare of the species involve the control of one person by another, and no one can 
suppress them who has any concern for human achievements” (Skinner, 1971, 
p. 41). 

It is important to distinguish Skinner’s positive proposal from the mere absence 
of aversive control. Permissiveness is seen by Skinner as seeming to have a number 
of advantages (such as the saving of supervisory labor and reduced antagonisms 
between successive generations). However, he points out that permissiveness is not 
a policy but is rather “the abandonment of policy, and its apparent advantages are 
illusory. To refuse to control is to leave control not to the person himself, but to 
other parts of the social and nonsocial environments” (Skinner, 1971, p. 84). 


405 


BEHAVIORAL CONTROLS 


Take a Breather 


THE AIR CRIB 


One of the most interesting and controversial imple- 
mentations of behavior control and environmental man- 
ipulation was B. F. Skinner's putting his own newly 
born daughter into a specially designed environment— 
the famous ‘‘baby box.” 

The box was heat controlled and sound attenuated, 
and the large window allowed the baby to see out. The 
baby was clad only in a diaper and thus was free to 
move about and exercise without the constraints of 
clothing and blankets. The principal benefit (‘‘rein- 
forcer’’) for Skinner and his wife was the elimination of 
most crying and dirty clothes, blankets, or sheets. 

When the baby first came home from the hospital, 
the temperature in the box was set at 86°F. Skinner 
discovered that raising or lowering the temperature in 
the box only a degree or two resulted in marked be- 
havior changes. When the baby cried or fussed, lower- 
ing the temperature slightly stopped the crying. Be- 


cause the baby did not lie in wet clothes and blankets it 
did not suffer from diaper rash. The filtered air elim- 
inated the sniffles and colds common in babies. Except 
for play periods Skinner's daughter spent her entire 
first year in the box. 

Here are a few questions designed to make the 
reader (and his or her friends) think about some of the 
problems of controlling the environment in this un- 
usual situation. After deciding on the answers that 
seem most reasonable, turn to the box on p. 410 and 
see how Skinner handled the question for his 
daughter. 


QUESTIONS 


1. When shifted from four to three feedings a day, 
Skinner's daughter began to wake up an hour 
earlier than usual and cry for breakfast. Not being 
pleased with his organic alarm clock, Skinner 


With regard to the problem of “changing minds,” Skinner states: 


It is a surprising fact that those who object most violently to the manipulation of behavior 
nevertheless make the most vigorous efforts to manipulate minds. Evidently freedom and 
dignity are threatened only when behavior is changed by physically changing the environ- 
ment. There appears to be no threat when the states of mind said to be responsible for 
behavior are changed, presumably because autonomous man possesses miraculous powers 
which enable him to yield or resist [Skinner, 1971, pp. 91-92]. 


Skinner also points out an interesting difference in the susceptibility to change of 
the behaviors themselves and the beliefs that support them: 


Where it is not too difficult to change informal instruction . . . it is nearly impossible to 
change an educational establishment. It is fairly easy to change marriage, divorce, and 
child-rearing practices as the significance for the culture changes but nearly impossible to 
change the religious principles which dictate such practices. It is easy to change the extent 
to which various kinds of behavior are accepted as right but difficult to change the laws of 
government (Skinner, 1971, p. 155]. 


Skinner concludes: “The intentional design of a culture and the control of human 
behavior it implies are essential if the human species is to continue to develop. 
Neither biological nor cultural evolution is any guarantee that we are inevitably 
moving toward a better world” (Skinner, 1971, p. 175). 
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made a simple adjustment that resulted in one 
more hour of sleep. Skinner 


a. 
b. 


a. 


b. 


b. 


c. 


made the box more soundproof. 
conditioned the baby to wake up 5 minutes 
later each morning. 


Yes, regularly, because otherwise it could not 
learn to speak properly. 
Very seldom, if ever. 


Only in a physical sense, and then not com- 


pletely. 

As completely as possible, for as long as she 
could stand it without crying. 

Rarely, because there was usually someone 


there. 


Never, in order to avoid undesirable antisocial 
behaviors. 


. In order to provide proper stimulation for the baby 


in the box, Skinner 


c. Only when it is physically mistreated. 
d. Only when it is psychologically mistreated. b. 

. Was Skinner's baby isolated in the box? 
c. 


added levers to press, to permit the baby to 
obtain her own food. 

gave the baby various playthings. 

maintained a fully lighted environment at all 


c. put a lever in the box so the child could press 
the bar and feed herself. b. 
d. raised the temperature in the box. So 
. According to Skinner does a baby need to cry? times. 
d. 


markedly varied such conditions as tempera- 
ture, light, adult attention. 


. When the baby graduated from the box, she was 
a. 


totally unprepared for the real world. 
primarily prepared for artificial environments, 
only partially prepared for life outside the box. 
reasonably prepared for the shift to life outside 
the box. 


. perfectly prepared for any and all environ- 


ments. 


Skinnerian Treatment of Organismic Variables 


f variables within the organism (O) of the S-O-R 
scious processes, physiological functions, and 
be described in terms of their Skinnerian 


The major categories ©} 
paradigm are three in number: con 
intervening constructs. These will 
treatment. 


Consciousness. Conscious processes, which are strictly private experiences (and 


as such are extremely important to each of us), are of limited scientific utility. 
Skinner accepts them as events and as worthy of study but does not think any use 
can be made of them scientifically; certainly he rejects the notion that they have any 
direct causal significance for behavior. (Chapter 4 provides a more thorough 

discussion of this problem.) 
NEUROPSYCHOLOGY. Physiological processes 
important—but not for an analysis of behavior. a : 
stand on their own, independent of physiological assumptions. When sufficient 
it can be integrated with behavior 


neurophysiological information is available, then i ntegrate 
laws to help provide a more complete picture of the organism in its environment. 


In the meantime Skinner does not see that neuropsychology, in spite of its recent 
dramatic breakthroughs, has any necessary contributions to offer the scientific 
study of behavior. ‘ 

INTERVENING CONSTRUCTS. It is this 


Skinner recognizes as scientifically 
He thinks that behavior laws must 


third category, the intervening constructs, 
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that constitutes the main battleground for alternative conceptualizations and 
procedures. These are the internal processes that the orthodox theorist, along with 
the man in the street, attributes to the organism; habit, intelligence, anxiety, and a 
great number of personality traits and characteristics are among the many and 
varied types of intervening constructs. 

Skinner’s basic objection to this use of constructs is that they do not really have 
causal or determining influence and that the real determinants are in the environ- 
ment. In addition to this criticism, they may be objected to on more fundamental 
methodological grounds: they often do not have the tight logical relationship to 
empirical measurement that permits them to be unambiguously understood. In 
other words, they are not “operationally” defined to a sufficient degree. 


EVALUATION OF SKINNER’S PROPOSAL 


Skinner’s program has been subjected to as searching and widespread an attack as 
anything in psychology. There has been a great number of reviews in the popular 
press and in periodicals as well as in scientific journals. Many of the criticisms 
represent defensive reactions from the guardians of traditional social values and 
orthodox institutions. These range from relatively mild strictures to the comment 
by one professor of religion that “Skinner’s utopian projection is less likely to be 
a blueprint for the Golden Age than for the theory and practice of hell” (Ruben- 
stein as quoted in Time, September 20, 1971, p. 53). 

Two kinds of critical question concerning the Skinner program are here selected 
for discussion, one theoretical and one practical. The theoretical issue concerns the 
problem of determinism: Are all human actions strictly determined by environ- 
mental stimuli as Skinner’s proposal seems to assume, or is there in behavior some 
degree of freedom or unpredictability? The practical issue concerns the question of 
responsibility for controls: Who decides what is good for society and how are such 
decisions reviewed by those to whom they apply? The difficulty of achieving 
agreement on social objectives has been dramatically pointed up recently by the 
variety of attacks upon “the establishment.” In the absence of any new and 
generally acceptable solution to these twin problems of power and responsibility 
within society, early large-scale acceptance of such a program as Skinner’s seems 
unlikely. “Muddling through” by means of piecemeal adjustments of traditional 
procedures seems a much more probable prospect in our own society at least. 


The Problem of Determinism 

Although this is not the place to present any kind of detailed analysis of the 
complex problem of determinism, certain fundamental conceptualizations and 
perspectives can be suggested. Determinism is the view that all events have causes 
that is, are determined by prior events. The relationship between the cause (prior 
event) and the event is called a functional relationship. 

A functional relationship exists when changes in one variable result in (“cause”) 
changes in another variable. For example, large changes in temperature result in 
changes in the type of clothing worn. Wearing shorts is thus determined by (is a 


function of) the temperature. However, some people wear shorts when it is freezing 
and not everyone wears shorts even in the warmest weather. These contradictory 
facts illustrate the probabilistic nature of causation (determinism). High temper- 
atures only increase the probability that people will wear shorts, they do not 
predetermine that above 95°F we will all wear shorts. 

Scientific laws, which relate empirically observed variables, are essentially 
statements of probabilities. Similarly, sociological and economic predictions can be 
made, and laws of a sort achieved, on the basis of probability statements that 
encompass the cumulative behavior of large numbers of individuals. 

This kind of summary or probability statement can be contrasted with the 
immediate observation of what appear to be direct causal sequences (determination) 
in everyday physical events. Thus we can predict with considerable precision the 
consequences of various antecedents (e.g., the falling of an object dropped from a 
tower, the rebound of a ball propelled against the cushion of a billiard table). There 
is a much greater immediacy in the experiencing of this kind of sequence, in which 
the antecedent event is commonly said to be the “cause” of the subsequent event. 

With these two seemingly diverse types of relationships in mind consider the 
role of an organ such as the brain, which we may regard as a prime determinant of 
most human behavior. From one point of view it is certainly true that insofar as 
there is predictability in the brain’s operation, and in the corresponding behaviors 
that we assume to be causally related to brain functions, the laws involved are 
probabilistic. For example, knowing something of both the genetic background (as 
influenced by environmental events in the past) and the stimulation in the present 
environment, one can often make reasonably accurate probability statements about 
the behavior of various organisms. In this sense Skinner is certainly correct in 
emphasizing the controlling role of the environment. 

Such statements remain, however, probability statements. Moreover, they relate 
peripheral variables—stimuli and responses. They do not tell us anything about 
how the brain operates. 

Consider the operation of a complex computer program. Once such a program 
(say, how to play chess at an advanced level) is set into the computer system, many 
of the moves made may be more or less predictable, but not all. The degree of 
uncertainty may in part be introduced by various “random” events; the pro- 
grammer himself may not be able to take into account the exact way in which all 
the inputs are handled by such a program. When such a complex program begins to 
make “decisions”—perhaps in a manner analogous to the human brain—adventi- 
tious (“chance”) conditions come prominently into play. That is, the effect of some 
particular stimulus input is crucially dependent on the time of its occurrence. The 
importance of this kind of timing of stimuli is clearly apparent in everyday life 
situations; for example, a new job offer will be more tempting if a worker has just 
been severely criticized by the boss, and a new girl or boy will be viewed with more 
interest if a college student has just quarreled with his or her current boy or girl 
friend. 

The human brain is certainly far more complex than any computer program thus 
far developed, so that there are in its operations vastly greater margins for error— 
or opportunities for an apparent “freedom.” Whether or not increased knowledge 
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Breather Interpretation 


THE AIR CRIB 


another sense the baby was exposed to much 
more stimulation than normal. When the box 


1. (d) Slightly raising the temperature in the box is kept where the family's activity is centered 
during the night resulted in the baby’s sleep- the baby can see the activity, and the baby’s 
ing for another hour. The evening meal lasted babbles and rattles do not disturb the occu- 
longer apparently because the baby did not pants of the room. 
use as much energy to keep itself warm dur- 4. (b) The Skinners did not require their daughter to 
ing the night. work for her supper. But they did provide 

2. (b) Skinner thinks that the only time a baby manipulable objects and toys before they be- 
should cry is when it is hungry, wet, or in- came popular in child rearing. For example, 
jured. After three months Skinner's daughter their daughter learned to play “Three Blind 
cried only when distressed by such things as Mice” by rapidly pulling a ring with her toes. 
inoculations. Properly adjusting the tempera- 5. (c) Because the baby was healthier (no cold, 
ture of the box, providing a regular feeding rashes, bumps, or bruises) and more active 
schedule, and allowing the baby freedom in (no clothes), it was reasonably well prepared 
the box eliminated crying. for outside living. The baby was also adapted 

3. (a) The baby was isolated in the sense that noise to the outside world by gradually increasing 


and light that would ordinarily disturb or 
waken a baby were stopped by the box. In 


its play time outside the box. 


and ever-narrowing probability statements will ultimately remove all such uncer- 
tainties from human behavior cannot now be said with any assurance. 

A crucial distinction that must be kept in mind when considering the problem of 
determinism and freedom is that between the generalized scientific law, which is as 
we have seen essentially a probability function that makes possible highly accurate 
predictions, and the specific cause-effect chain of events of the sort involved in 
some particular behavioral process. Much as it is not possible to predict the path of 
any particular molecule in a diffusing chemical on the basis of a generalized 
scientific law concerning diffusion, so it may well not be possible to predict with 
accuracy all the behavior of an organism even when the generalized laws underly- 
ing behavior are fully developed. This state of affairs would not necessarily mean 
that the behavior is not lawful or determined, but would indicate rather that 
behavior is “emergent,” in the sense that new and essentially unpredictable patterns 
can occur. 

It is necessary also to distinguish between determinism and predestination. 
Predestination, which is a form of fatalism (the general view that attributes 
everything to suprahuman forces), is the belief that there is some predetermined 
pattern that events must follow. 

It is conceivable that on a probability basis responses are predictable and thus 
“determined” even while the specific processes of an organ such as the brain are 

410 essentially unpredictable. They would then not be predetermined. In this sense the 
processes of the brain may be crucial in the instigation of behavior—in the making 


of decisions, for example—in a way that really merits the designation of a truly 
“active” role for the organism. Of course major determinants of these processes are 
various environmental events: those that account, as Skinner has pointed out, for its 
evolutionary history and thus its present genetic “programming” as well as those 
that were involved in the past experiences of the organism and those that are 
presently stimulating it. Nevertheless, it is possible that some new and to some 
degree unpredictable products occur even when a reasonably complete account is 
available of such environmental determinants. 

For example, an individual suddenly decides that he has “had it” and informs his 
boss of his resignation, effective immediately; or a long-time friend unexpectedly 
turns on one and heaps on abuse in a most unfriendly manner. What induces such 
decisions and actions? Some answers can be suggested, especially if an investigator 
or clinician is familiar with the personalities and environmental stresses involved. 
But these are basically just guesses. Moreover, they are post hoc (after the fact), 
explanations, rather than predictions. The brain plays a central role in such matters 
but we do not know the extent to which its operations are independent of en- 
vironmental events or, to put it another way, the extent to which its operations once 
active can generate new outcomes. The possibility that such self-actuating proc- 
esses occur cannot be denied on the basis of generalizations that are themselves 
little more than presumptions. 


The Problem of Who Controls 

The second category of critical reaction to Skinner’s Beyond Freedom and 
Dignity is by far the most significant from a practical point of view. This is the 
raising of the question of who is to be given the ultimate authority to decide on the 
desired behaviors if explicit social controls of the sort Skinner envisions are in fact 
to be instituted. A fundamental difficulty is that not enough of us can agree on what 
kind of society we want; if sufficient agreement could be reached the problem of 
controls would be greatly reduced. d À 

Clearly, there is no easy and satisfactory way to answer this all-important 
question. Skinner has provided a dual answer. First, he has pointed out that his own 
proposal by no means generates the problem; there are already many sources of 
personal control in society. Second, he has observed that if his program of explicit 
controls were to be instituted it could include a set of checks and counterbalances 
that would serve to make the controllers responsible to the people. Unfortunately, 
implementing this desirable objective would obviously be a great deal more 
difficult than accepting its reasonableness in principle. k 

Society’s failure to accept the Skinner proposal in its entirety should not mean 
that all the various subsidiary points made by Skinner, such as those about reducing 
the use of aversive motivation in the educational system, need also be ignored or 
postponed. On the contrary, if some of them are reasonably applicable and 
sufficiently acceptable, they can be implemented to the extent that the persons now 
in control can be convinced and their constituency accedes. Such partial implemen- 
tation of Skinner’s proposals carries no corollary acceptance of other aspects of his 
program, much less the entire program. These various subsidiary facets must all be 


evaluated on their own merits. 
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THE CONTROLLED SOCIETY 


Skinner’s proposals have spotlighted some of the critical problems of social 
organization and have especially called into question the whole problem of social 
controls. From the point of view of the act-react continuum, one may well ask, 
“How much individual control does the person actually have in contemporary 
Western society?” “What are the prospects for change in the situation?” These two 
questions will be briefly answered by surveying first present controls and then 
prospects for future controls in American society. 


Present Controls 

Restrictions on the freedom of action of the individual in society are many 
and varied. The more prominent are discussed in the following sections. 

LeGaL Copes. All societies have some form of more or less explicit rules for 
behavior, enforcement of the rules, and prescribed punishments for violations. The 
ability of a society to live by these legal codes depends on the degree to which its 
members agree that they are desirable. The battleground over many legal ques- 
tions, particularly in the United States, is in the area of individual liberty versus 
societal regulation. A pertinent example is the debate over legalizing abortion. Is 
the mother’s desire to abort a lawful and necessary individual freedom ‘or her? 
Does the fetus have an individual right? If so, at which stage of develo pment? 
Another important area of current debate is the degree to which society should 
prosecute so-called victimless crimes, such as gambling, prostitution, or use of 
drugs. Some believe such prosecution is an unnecessary violation of the individual’s 
right to engage in behavior that does little social harm to others. Some argue that 
society receives less protection from “victimful” crimes, such as personal assault 
and robbery, because so much law enforcement time is taken up in prosecuting the 
former type of crime. These groups want current laws changed; other groups do 
not. The degree of compliance with legal codes and the frequency with which they 
are changed obviously varies widely; but all legal codes are restrictions on individ- 
ual behaviors and do not permit absolute freedom. 

Morat Copes, Mores, Soctat RoLes. These are somewhat more subtle but 
nonetheless powerful forms of behavior control, mediated within families, educa- 
tional institutions, and religious groups. Peer cultural controls are especially 
powerful, particularly among the young. Remarkably rapid changes can occur in 
social roles, as evidenced by recent changes in life styles related to the family 
structure (¢.g., group living in communes, living together of heterosexual pairs 
without marriage, and so on). Social changes are occurring as a result of emphasis 
upon various forms of “liberation,” as for women, homosexuals, and minority 
ethnic groups whose rights have in the past been severely curtailed in practice apart 
from legal infringements. 

PHYSIOLOGICAL CONTROLS, There are varying degrees of directly physiological 
control, as in addiction to the “hard” drugs or dependence on some forms of 
medicinal treatment involving drugs. The degree to which tobacco and alcohol 
usage develops true physiological addiction over and above psychological or 
habitual factors remains in question; in any event, the psychological controls they 


exert are certainly formidable enough. The extent to which individuals in Western 
society within recent years have been “willing” to subject themselves to drug 
addiction, with all its attendant long-term miseries to offset any short-term 
pleasures, is indeed remarkable and raises a number of questions concerning the 
way in which personal freedom functions in practice. Controls exercised by 
primary physiological needs—in particular, food, water, and sex—are obvious. 

HABITUAL CONTROLS. Habit is the most subtle form of behavior control and the 
one that is basic to many of the controls described earlier. As we have already seen 
in Chapter 11, habit is a central concept in all human behavior and in the molding 
of personality. One simple example of the way in which habit exerts a powerful 
controlling influence on behavior may be cited. Chronically unemployed and 
therefore economically disadvantaged people are not accustomed to early rising, 
and in the absence of alarm clocks they often have difficulty in getting up and out 
to go to work; seeing that they receive employment is therefore not sufficient—one 
must also see that they take advantage of such opportunities. That such a seemingly 
small problem, and one that could be so readily remedied, should have caused even 
enough difficulty to be noted is symptomatic of the pervasive role that habitual 
forms of behavior play in controlling our lives. 

There is little doubt that Skinner is correct in assuming that behavior processes 
of the sort he is attempting to influence do play the central role in the variety of 
social problems for which controls are normally used, regardless of how one 
otherwise views his program or his theoretical position. 


Future Shocks 

Present problems involving social control, such as the few examples given (¢.g., 
abortion, drugs, life-styles) seem large enough, and require a great deal more than 
they have thus far received in the way of intensive, enlightened public discussion. 
These problems, however, pale into insignificance when compared with some that 
are in the offing. The startling advances now being made in, for example, genetics 
promise to pose new and exceptionally difficult ethical questions for all segments of 
society. These ethical issues are too important to be left to the traditional guardians 
of the public conscience, such as religious and political leaders, alone. All of us 
must engage in continuing serious discussion and decision making on these issues. 


A taste of what is to come has al 


from persons who have recen ° 
ing mn only who decides on the recipients, but also, more basically, such issues as 
exactly when death occurs, in a legal sen: 
occurs is important because of the very ; ich a viab 
organ can be obtained and transplanted successfully. Brain transplantation, in spite 
of an occasional hint in the popular press, remains unfeasible because of the vast 
number of connections that would need to be made (compared, say, with the heart, 
which requires only a small number of connections). hae 

Much more disturbing are the great number of genetic interventions now 
becoming increasingly feasible. Gene transfer techniques are almost certain to be 
developed with ever-increasing scope and refinement. Specific eugenic interven- 
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tions for man are therefore now well within the realm of the possible, even the 
probable. Genetic intervention raises such practical societal questions as whether 
“supermen” or “superwomen” should be bred; or whether defective individuals 
should be eliminated before birth; or whether more females or more males should 
be produced for future society. 


Future Insulations 

Shocks such as these will require substantial insulation. The problem is cogently 
expressed in the following comment by a staff member of the National Heart 
Institute: 


The point which deserves special emphasis is that man may be able to program his own 
cells with synthetic information long before he will be able to assess adequately the 
long-term consequences of such alterations, long before he will be able to formulate goals, 
and long before he can resolve the ethical and moral problems which will be raised. When 
man becomes capable of instructing his own cells, he must refrain from doing so until he 
has sufficient wisdom to use this knowledge for the benefit of mankind. I state this problem 
well in advance of the need to resolve it, because decisions concerning the application of 
this knowledge must ultimately be made by society, and only an informed society can make 
such decisions wisely [Nirenberg, 1967, p. 633]. 


The sooner that considerations such as these are seriously applied in an analysis 
of our multitude of social problems, the more likely we are to find answers that do 
more than postpone the day of reckoning. Certainly one does not need to agree 
with Skinner as to the kind of controlled society that is most desirable in order to 
recognize the urgency of the problem and the compelling need for re-evaluating the 
role of behavioral controls. 


The act-react variable is not to be confused with the superficially similar but 
actually different dimension of physical activity. A person who is physically very 
active may not be “acting” in the present sense of initiating behavior and thereby 
influencing his environment, rather than merely being influenced by it. On the one 
hand, a person who shows a high degree of sheer physical activity may simply be 
reacting to a high degree of environmental stimulation. On the other hand, an 
apparently passive receiver of stimulation may be actively engaged in implicit 
responding (“thinking”) by means of which important actions are subsequently 
initiated. The variable of overt physical activity is thus by no means a reliable 
measure of action in the present usage, 


Clinical Interventions 

Rogers's nondirective therapy is described in his Client-Centered Therapy 
(1951). Psychoanalytic techniques are most generally described by Freud himself in 
his A General Introduction to Psychoanalysis (1943). The much newer behavior 
therapy movement is described by Franks and Wilson (1974). All of these topics 
are treated more intensively in Chapter 16. 


Helplessness and Control Concepts 

Mowrer and Viek (1948) reported the experiment described. The further 
experiments (on control of audiogenic seizures) were reported by Marx and Van 
Spanckeren (1952) and Goodson and Marx (1953). Joffe, Rawson, and Mulick 
(1973) have reported an interesting experimental demonstration of the effectiveness 
of environmental control in reducing emotionality. Experimental rats were reared 
from birth in a “contingent environment” in which food, water, and lighting were 
dependent on their own behavior; matched controls had the same food, water, and 
light given to them. The experimental rats were more active and showed less 
defecation (a standard measure of emotionality) in an open-field test (being placed 
in a strange open area for observation). 


Control: Two Meanings 

In view of its prominence, within the present chapter especially, the word control 
needs to be examined closely. It is used with two essentially different meanings. As 
used in the present context, control means “to influence or manage.” This usage 
applies both to the sense of control, the construct designed to identify certain 
presumed intervening functions, and to the more general usage of the term by 
Skinner. 

The second meaning is with reference to the elimination of the influence of a 
variable in observation, as in an experiment. This usage of control is similar to the 
other in that it also implies a kind of management, but its objective is quite 
different: to make possible an unambiguous assessment of some manipulated 
(“independent”) variable(s), rather than to have any “practical” impact on events. 


Skinner on Freedom and Dignity l 

Skinner’s much-discussed Beyond Freedom and Dignity (1971) represents an 
updating and elaboration of his earlier introductory text, Science and Human 
Behavior (1953). The basic issues in the problem of controlling human behavior 
were argued by Carl Rogers and B. F. Skinner in an early symposium (Rogers and 
Skinner, 1956). Skinner’s utopian novel, Walden Two (1948), approximately 1 
million copies of which have now been sold, includes leading characters (Burris and 
Frazier) who voice some of the dual opinions of the author himself (humanistic and 
scientific) as well as his basic formulation of the ideal society. -N ; 

It is interesting that Skinner has recently succeeded in implementing his theories 
in the establishment of a rural commune in Virginia. Twin Oaks at the present 
writing is a struggling, financially insecure commune that is attempting to put = 
practice Skinner’s behavioral engineering notions with the supervisory assistance o 
some trained psychologists. Kinkade (1973) has reviewed Twin Oaks’s first five 
years. Another source of information on Skinner’s brand of social engineering is 
Control of Human Behavior, edited by Ulrich et al. (1968). The relatively new 
Skinnerian periodical, Journal of Applied Behavior Analysis, publishes articles 
concerned with a variety of behavior control techniques. Skinner’s views on 
education are presented in his The Technology of Teaching (1968). 


For critical reactions to Skinner's proposal, consult Wheeler's 1973 reader, 


which contains some of the most thoughtful analyses from a variety of perspectives 
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and is balanced by a cumulative rejoinder by Skinner himself. Skinner’s more 
recent About Behaviorism (1974) should also be consulted. 


Permissiveness 

Although barely mentioned in the text in relation to Skinner’s views, the issue of 
permissiveness has recently received increasing attention in the light of con- 
temporary protest movements, in educational circles as well as elsewhere. Most of 
the attention has been directed at the famous Summerhill school in England. A 
book by Summerhill’s founding headmaster and guiding light, A. S. Neil! (1972), 
should be consulted, along with Popenoe’s Inside Summerhill (1970). 


Future Shocks and Insulation 

The best-selling book from which the section title has been borrowed is Toffler’s 
Future Shock (1970). It is only one of the many recent book-length sociological 
essays designed to review and interpret some of the critical social changes that are 
either occurring or are anticipated in the relatively near future. 

With regard to the intriguing yet disturbing prospects of genetic intervention, 
authoritative and enlightening papers have been published by Davis (1970) and 
Friedman and Roblin (1972). 
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otivation is clearly one of the most pervasive topics in psychology. Few 
behavior problems can be approached without at least some concern 
for the motives of the organism. However, because motives, like habits 
and similar psychological concepts, must be inferred from behavior, 

there has been a wide range of conceptual approaches to the problem. 

From the present point of view motives are explicitly recognized as 
crucial elements in behavior. A motive is defined as a complex con- 
struct that includes both directional (associative) and energizing (acti- 
vating) components. The directional component is usually called habit 
and the energizing component is often called drive. 

In this chapter certain of the more prominent dimensions along 
which motives can be regarded and some of the major categories into 
which they can be classified are described. There is a discussion of 
biological motives—defined as motives in which the determining 
mechanisms are clearly of more or less immediate physiological char- 
acter (e.g., hunger and thirst). Psychological motives, with less directly 
relevant biological determinants, are surveyed; these are categorized 
as organismic (curiosity, competence, achievement) or social (affilia- 
tion, power, independence). 

Motives as processes are then emphasized, in contrast to the more 
common emphasis on motivational content (e.g., the “instinct” ap- 
proach). The important distinction between instrumental and consum- 
matory motives is discussed. The origin and the transformation of 
motives are treated, with consideration of such problems as conflict 
(the clash of motives). 

The chapter concludes with sections on the neurophysiology of 
motivation (emphasizing research on drug addiction using animal 
subjects) and the significance of motivation (utilizing the concepts 
of self-actualization and the central organizing motive as illustrative 
of the centrality of motives). 

Supplement A-4 contains brief discussions of techniques of re- 
search on motivation. 


Motivation is a concept that has long been used to account for the direction and the 
intensity of behavior. Like learning and memory, motivation is inferred from 
behavior. In addition, each of us is Gonsciously aware of a variety of motives, of 
intentions, in himself. 


TERMINOLOGY 


Psychologists use the same terms as everyone else to describe the various facets 
of motivation. However, they tend to give these terms a somewhat more precise 
meaning. Some of the more important of these concepts will be briefly distin- 
guished. 


Key Concepts 

The key concept, motive, typically is used to refer to the presumed internal 
condition that organizes and energizes behavior in some particular direction, 
accounting thus for both the selection of responses and the vigor with which they 
are made, The term purpose is frequently used to express the idea of goal-directed- 
ness that marks so much of our normal ongoing behavior; some behavioristically 
oriented psychologists have objected to this term because it carries implications of 
consciousness, but as we have seen in Chapter 4 these objections are now weaken- 
ing. The term intention has an even more avowed conscious’ referent; it is used to 
refer to a motive that one has expressly recognized in consciousness and, usually, 
also formulated for others in overt verbal communication. 


Biological Referents : 

All the terms thus far mentioned are typically used with respect to socially 
determined forms of motivation. When the simpler biological motives are con- 
sidered, a different set of terms tends to be used. Drive refers to this kind of motive, 
as expressed in the common terms hunger drive and sex drive. As discussed in 
Chapter 13 (p. 403), drive is an intervening construct used to refer to internal 
processes that mediate the behavior that typically accompanies certain stimulus 
manipulations; for example, the increased activity correlated with increasing hours 
of food deprivation is related to a hypothetical motivating condition, the hunger 
drive. 

An incentive is a particular goal object, such as food or water or a sexually 
receptive mate, that is sought by the organism with an active drive. 

The term drive has been applied to more complex forms of motivation than the 
relatively simple biological conditions described above. There is less question 
about its use, however, when it is applied to the biological conditions from which it 
originated. When it is used to explain complex behavioral sequences such as might 
be observed in interpersonal encounters, the term becomes less precise and, 
consequently, less scientifically profitable. 


Relationship of Motives and Habits me na 
The relationship of motives to habits is an intimate one. The two concepts 


frequently been confused in formal theory as well as in more informal interpreta- 
Wie of petiga We can here make a basic distinction between these two funda- 
mental concepts. Habit refers to the strength of the behavioral tendency, usually 
assumed to have been developed as a function of the reinforcement process (see 
Chapter 11); in other words, the concept of habit is concerned with behavioral 
potential. The motive concept usually focuses on the degree to which a habit is 
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actually energized. A motive can be regarded as a kind of activated habit—a learned 
behavior in operation. 

A simple example may be helpful in clarifying this distinction between the two 
concepts of motive and habit, as delineated above. Suppose that a hungry rat 
has been trained to press a bar for food reward, and later is brought into the 
classroom for a demonstration. If all goes well the trained rat will probably deliver 
an adequate bar-pressing performance when presented to the class. But suppose 
further that someone has accidentally fed the rat shortly before the demonstration. 
The satiated rat is not likely to be a very good performer. As a matter of fact, it 
may well be content to groom itself, lie sleepily in the cage, or merely look 
tauntingly at the frustrated instructor. In order to account for the marked differ- 
ence in behavior under these two conditions we do not need to assume that the rat 
has forgotten or somehow otherwise lost his bar-pressing habit; rather we can 
simply interpret his lassitude to a loss of motivation. The general rule is that 
performance depends not only on capacity (habit), but also on the energization of 
that capacity; it is the energizing or activating of the habit that constitutes the 
motive. 

Within psychology, and especially within experimental psychology, more at- 
tention has been given to the problem of learning than to motivation. Lately, 
however, there has been increasing recognition of the more crucial role that 
motivation plays in most behavior. Variations in the learned behavior of most 
people, in whom learning is substantially complete, tend to be relatively slight, 
whereas motives are subject to a great deal more variability. Fluctuations in 
motivational states give rise to variability in behavior across superficially similar 
situations. 


DIMENSIONS OF MOTIVES 


Confronted with the great variety of motives, it is necessary to order them in 
some fashion. The following discussion therefore focuses on important dimensions 
along which motives can be most meaningfully described. 


Temporal Duration 

The temporal duration of motives is one of the most strikingly varied of all the 
dimensions that can be used to describe them. On the one hand, sonie motives are 
extremely short in duration—for example, the gentleman hastens to open a door for 
his female companion (in the old days, anyway) or the student feels compelled to 
compliment the instructor for an especially interesting lecture. Once these im- 
mediate motives are satisfied, they disappear. On the other hand, there are per- 
sistent and long-lived motives that may represent life-long objectives—an indi- 
vidual’s ambition to move up the social and economic ladder through success in 
business and social affairs or the novelist’s desire to complete a set of interlocking 
stories. The latter motives are obviously complex, with many behavioral ramifica- 
tions, as well as long-lasting. In between these two extremes there is an infinity of 


types of motive with varying degrees of temporal extension, and such motives are 
by far the most common. 


Cyclic Character 

The cyclic character of many motives is one of their most visible properties, and 
this periodic recurrence is most clearly seen in the biologically based motives. All 
organisms must ingest food materials on a regular basis in order to survive, and 
most organisms need to take in water also on a regular basis. It is therefore easy to 
understand why the motivation to eat and drink should be recurrent, or cyclic, in 
organisms. Susceptibility to sexual arousal is also cyclic, even though satisfaction of 
sexual motivation is not necessary for survival. Recurrence of sexual interest 
following sexual activity usually follows a period of sexual quiescence. The 
resumption of sexual motivation is then a function both of physiological factors (in 
the mammalian male, for example, the renewal of appropriate hormonal supply) 
and psychological conditions (revival of interest following satiation). 

The psychological determinants of motivation related to satiation are not 
restricted to biologically based motives. A kind of boredom sooner or later 
develops in many organisms after sufficient satisfaction of any motive, and some 
interval of time must pass without further such activity before the motivation 
begins to recover strength. 

The cyclic character of some motivated behavior is directly imposed by the 
cyclic controlling factors in the environment. An example with which college 
students are all too familiar is the schedule of examinations in a course. The sudden 
increase in course-related activities as examinations approach represents a cor- 
responding increase in motivation. The close relationship of the two events seems 
hardly coincidental. 


Dormancy 

Some motives appear to be completely inactive for long periods of time yet they 
can reappear suddenly, often in great strength, when conditions become ap- 
propriate. They thus show both considerable temporal extension and a kind of 
modified, or highly irregular, periodicity. For example, a man who is envious of the 
position in the company that his boss enjoys may give occasional signs of antagon- 
ism but on the whole manage to restrain himself until circumstances appear 
propitious (such as the company’s having financial difficulties or the boss’s falling 
into disfavor with higher officials for one reason or another). Observation of this 
kind of behavior suggests that the motive to oust and replace the boss was actually 
dormant (i.e., not manifest in overt behavior) throughout the period of time during 
which few observable aggressive responses occurred. 


Sco; 

Our darts has already suggested that motives vary greatly in their scope, in 
the extent of their comprehensiveness. It is not always possible to determine the 
true scope of the motive from the motivated behavior alone. A young child’s 
fumbling attempt to feed himself may serve merely his food motive (especially if 
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adult help is not readily forthcoming) or it may in addition be an expression of his 
broader motivation to do things by himself (and so occur even when adult help is 
offered and perhaps rejected—as by pushing back the hand that tries to feed him). 


CATEGORIES OF MOTIVES 


Motives, which can be assumed by definition to cover practically all human 
behavior, can be categorized in any number of different ways. One of the more 
familiar of these categories is the distinction between biologically determined and 
psychologically determined motives. Another important distinction is that between 
instrumental and consummatory motives. An instrumental motive is one that is 
more or less clearly subordinate to some other motive; in other words, its primary 
function is to make possible satisfaction of the other motive. A consummatory 
motive is one whose primary objective is the actual satisfaction of the motive itself; 
in other words, the important thing is the consummation, as in the literal consum- 
ing of food or water. Implications of this distinction are developed later in the 
chapter. 

From still another point of view, motives can be categorized according to their 
focus. Table 14-1 shows one such summary. According to this scheme, motives are 
assumed to focus on the body and thereby contribute to the regulation of physio- 
logical functions. This type of regulation is often called homeostasis. Motives also 
focus on one’s self-perception, by means of various mental operations, and so 
produce the level of self-esteem with which one regards himself. And finally, motives 
may focus on social relations and mediate the development of personality or 
character. 

Within this framework, motives are further divided in accordance with whether 
they involve avoidance or approach behavior. The avoidance category is associated 
with so-called deficiency motivation, which is produced either by the absence of a 


Table 14-1 Focus of Human Motives 


needed or desired substance or activity or by the presence of an unwanted condi- 
tion; in either event the organism strives actively to eliminate the condition. The 
approach category consists of active searching for positive incentives and con- 
ditions. Biological drives like hunger and sex are good examples of the way in 
which one’s point of view can determine the category in which a given motive is 
placed. 

Although this system of categorizing motives is useful in providing an overview 
of the various types of motives important in human behavior, it should not be 
considered as a hard-and-fast means of characterizing these processes. For one 
thing, certain motives can be placed in either the avoid or the seek category. Thus 
hunger can be interpreted, as in Table 14-1, as the avoidance of the “tissue 
tensions” associated with the absence of food or, alternatively, it can be considered 
as the active searching for food as incentive. Similarly, sexual motivation can be 
considered as an active searching for sexual satisfaction or as the avoidance of the 
unpleasant tensions of sex drive. Placement of motives in the table is therefore to 
some extent a result of arbitrary decisions, but the tabulation is nonetheless useful 
in indicating the major classes of motives, if not their exact theoretical location in 
a systematic scheme. 


The marvelously balanced manner in which the brain and various other body 
structures interact to maintain the physiological integrity of the organism is just 
beginning to be fully appreciated. The general concept of homeostasis, which is the 
name usually applied to the maintenance of such physiological balance, is by no 
means new; however, as our description of the major motivational systems will 
indicate, the intricate interrelationships among brain centers and organ systems are 
still being discovered. In the following paragraphs we concentrate upon the major 
biological motives of hunger, thirst, and sex. 


HUNGER 


In spite of a long history of research and the recent focusing of several separate 
lines of attack upon this problem, the precise mechanisms by means of which the 
hunger motive functions are far from clear. Nevertheless, a great deal is known, 
much of it only recently discovered. i À 

Two major types of physiological processes mediate hunger and control eating. 
These are the direct monitoring of the eating behavior itself and the indirect 
monitoring of the state of food supply in the body. Beyond these mechanisms, 
learned controls of eating also operate to complicate the picture. i 

Direct signals to initiate or to stop eating behavior are apparently produced in 
the hypothalamus (cf. Chapter 1, p. 21). The evidence for these relationships is 
mainly from research analyzing the effects of various brain lesions on eating 
behavior. The general picture that has emerged from these studies is that initiation 
and persistence of eating results from neural signals coming from the ventromedial 


nucleus of the hypothalamus. 
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Widely varying mammals have been experimentally studied, including rats, cats, 
and monkeys. The center for inhibition of eating, the so-called satiety center, has 
been found to reside in the lateral nuclei of the hypothalamus, not very far from the 
feeding center. 

Loading of the stomach from intake of food is perhaps the most common event 
that activates the hypothalamus to inhibit the further intake of food. The initiation 
of eating was at one time commonly attributed to “hunger pangs”—the conscious 
feelings that are supposedly associated with an empty stomach. Research has 
shown, however, that these are not reliable cues. For example, contractions have 
been found to occur more often after eating than before, when they were directly 
measured in human subjects by means of inflated baloons in the stomach; also, 
hunger pangs have been reported by subjects whose entire stomachs were surgically 
removed. 

It is the signals that come from various monitors of body state that have been 
increasingly implicated as the more crucial determinants of hunger. Feedback from 
stores of body fat and blood sugar is the most important type thus far demonstrated. 
Information concerning these conditions is transmitted to the hypothalamic feeding 
centers. There they apparently help to set food intake levels, which then serve to 
trigger initiation and cessation of feeding behavior. In other words, these centers do 
not function in any absolute manner to start and stop eating; they are part of a 
complex neural network in which a variety of different sources all contribute to 
help determine the level of eating exhibited by the organism. 

The evidence for the conclusion that the hypothalamic nuclei function in a 
relative rather than an absolute manner has come in part from experiments on rats 
that were first underfed or overfed before being subjected to hypothalamic lesions. 
Consider overfed rats. When lesions were made in their ventromedial nuclei, the 
usual effect—overeating—did not occur. Instead when these rats were placed on a 
strictly free diet, their weight fell somewhat. Underfed rats with lesions in their 
lateral nuclei, which normally produce cessation of eating, gained weight when 
allowed to eat as they pleased. The interpretation usually made of these interesting 
results is that the nuclei in the hypothalamus that have been shown to control 
eating behavior do so by integrating information from many sources and that they 
tend to set target weight levels toward which eating behavior is adjusted. 


Learned Controls 

There are many ways in which learning contributes to the control of eating and, 
thereby, to body weight. Here we cite as illustrative one experimental observation 
with animal subjects. 

Some early observations on eating in chickens provide clear evidence of how 
social, and thus presumably learned, conditions control this behavior. A hen was 
permitted to eat from a large pile of grain until she ceased. Then a second, hungry 
hen was introduced into the test chamber. When she started eating from the grain 
pile, the first hen also resumed pecking—and ate as much as 60 per cent additional 
food. Introduction of more than one hen (say, three) resulted in even greater 
amounts of additional food being eaten. The importance of the social variable is 


further suggested by the fact that a reversal of the procedure did not give compar- 
able results. That is, when three hens were allowed to eat until they stopped and 


three hens to resume eating. 

The way in which learned biases of various sorts influence human eating 
behavior is well known to all of us. Religious proscriptions of certain foods are 
common. Even more prevalent and therefore more influential are certain less 
obvious prejudices that we all tend to acquire as a part of our social heritage. 
Consider, for example, the eating of horsemeat as compared with that of the cow 
and pig. In the United States, at least, few people would prefer it to beef or pork. 
Why? Most answers would involve its quality or flavor, but these are obviously 
subjectively determined to a very large extent. And if cleanliness were considered, 
the horse would probably be rated well above the cow and the pig. 

A recent anecdotal account suggests how people react to horsemeat when 
unaware of its nature. Horsemeat was obtained from a local pet store and served in 
successive meals as fillets to twenty people, all of whom had previously indicated an 
aversion for this type of food. These people not only ate all the meat offered but 
made favorable comments upon its tenderness, and even inquired as to where it had 
been obtained. It requires little imagination to predict how these same persons 
would have reacted had they been told in advance where the meat came from, or 
for that matter had they been told after they ate it. 


Weight Control: Human Obesity 

Overeating and consequent obesity is a serious problem that has attracted a great 
deal of attention. This is especially true in our “affluent society.” Two sets of 
interesting experimental data indicate the scope of the problem and some of its 
more important determining variables. i i 

Under conditions of “normal” activity the human organism tends to eat in 
accordance with the energy requirements set by the amount of physical exertion 
expended. This relationship is shown very nicely in the data graphed in Figure 
14-1. The data are especially reliable because they were collected from a racially 
homogeneous group (Bengalese Indians) of a single sex (male). The open bars in 
the graph plot daily caloric intake as a function of amount of work. It is evident 
that there is a regular relationship between these two variables, but only to the right 
of the graph, where there are four degrees of physical exertion related to type of 
job. Sedentary (management) personnel eat far more than is justified by the kind of 
work they do. 

The ie of this situation are shown in the solid bars of Figure 14-1. The body 
weights of the various kinds of workers on the right side vary little, indicating that 
the additional caloric intake of the more active workers is effectively utilized in 
their work. The shop owners and supervisors, however, are overweight, indicating 
that they have not worked off the excess food they eat. 

Careful observations and experimental studies have begun to provide some 
insights into the human obesity problem. Some of these were based upon compari- 
sons of animals that had been made experimentally obese (by hypothalamic lesion). 
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14-1 Food intake and work. The open 
bars of this graph show the relationship 
between food intake and type of work; the 
solid bars show the relationship of body 
weight and work. People in sedentary oc- 
cupations such as shop owners and 
supervisors show both high food intake 
and correspondingly high body weight. The 
differences in body weight are minimal, 
despite a regularly increasing food intake, 
in people engaged in light to very heavy 
work. (Adapted from data in J. Mayer, P. 
Roy, and K. P. Mitra. Relation between 
caloric intake, body weight and physica! 
work: Studies in an industrial male popu- 
lation in West Bengal. Americal Journal of 
Clinical Nutrition, 1956, 4, 169-175.) 


Obese humans were found to show the same major behavioral characteristics as 
obese rats: much greater than normal or necessary total food intake but fewer meals, 
faster eating and more taken per meal, and less physical activity. 

Obese organisms are less likely than normals to eat if effort is required to obtain 
the food or if the food is a bit unusual or offtaste. One especially ingenious 
experimental study supports the notion that obese people are less dependent upon 
their own internal food-related tendencies. In this experiment a bag of almonds was 
left on a desk while the student subject was filling out a questionnaire, which was 
the purported objective of the experiment. After helping himself to a nut and 
inviting the student to take one also, the experimenter left the room for fifteen 
minutes. The experimental variable was the kind of almond left in the bag; half of 
the students had shelled and half had unshelled nuts. It was found that students of 
normal weight ate unshelled as much as shelled nuts, but a strikingly different 
result occurred for the forty obese subjects: nineteen of the twenty given shelled 
nuts ate them, but only one given unshelled nuts did so. 

The practical implication of this study and the general framework in which it 
was performed is clear: obese people who want to reduce their weight must see to 
it that extra eating is not easy. In other words, they should dispose of the open 
candy dish, the full cookie jar, and all the other between-meal snack materials. This 
step is only a part of the story and the treatment indicated, but it is an important 
and relatively easily arranged part. In general, overeating can be reduced if not 
eliminated by reducing the number and strength of environmental cues to cating; 
obese persons have been shown to be more sensitive to these cues, such as clocks, 
announcements of meals, and the like, than persons with normal weight. 


——————E———* 


At the other end of the eating spectrum from obesity is anorexia, the complete 
failure to eat. This relatively rare condition occurs when an individual stops eating, 
presumably from loss of appetite, and begins to starve. Anorexia is generally 
treated as a kind of behavior disorder, requiring psychiatric and/or psychological 
attention, because if it persists forced feeding may be required to avoid slow death 
from starvation. 


Specific Hungers 

A variety of situations in which some particular food or substance is craved have 
been reported. The classic case of specific hungers concerns pregnant women who 
may suddenly develop a powerful yearning for some unexpected type of foodstuff, 
often to the consternation of husbands who may not understand this (to them) quite 
bizarre behavior. Although it is of course possible that some cases of craving for 
special foods are “psychological,” investigations of many such conditions in 
humans and animals have uncovered a dietary deficiency sufficient to account for 
the specific hunger evidenced. 

One procedure that has been used in much research on food selection is the 
so-called cafeteria-style experimental setup. In this procedure a subject is offered a 
variety of foods and allowed to select how much of each he wishes to eat. The 
general result of these experiments is that subjects achieve a reasonably balanced 
diet even though specific foods may be preferred in great quantity for short periods 
of time (eating jags) to the virtual exclusion of other types. In these experiments, 
especially when children are subjects, much care is taken to ensure that only safe 
foodstuffs are offered. 


THIRST 


Dryness in the throat appears to be the effective stimulus to thirst and drinking, 
at least on a conscious level, much as hunger pangs in the stomach appear to be 
associated with eating. The effective stimulation of drinking behavior, however, has 
been shown to be a function of two physiological measures with separate monitor- 
ing systems: osmotic pressure in the blood and volume of fluid in the body. 

Specialized cells in the hypothalamus have been implicated as the agents in the 
monitoring of the osmotic pressure level. It has been shown, for example, that 
drinking behavior is quickly induced in experimental animals by the injection of 
salty solution directly into this region of the brain (via surgically implanted tubes). 
No drinking occurs from the injection of fluids with significantly less salt content 
and consequent lower osmotic pressure level. The feedback loop for monitoring of 
body fluid involves the flow of blood through the kidney, which is related to body 
fluid level, and the adjusted release of chemicals into the bloodstream; these same 
chemicals have been shown to evoke drinking when directly injected into appro- 
priate parts of the brain. 3 

The ways in which social learning factors influence liquid preference and intake 
are quite comparable to those influencing eating. Excessive intake of, say, alcoholic 
beverages for social and/or psychological reasons is one of the more unhappy 
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demonstrations of this fact. Concern has been evidenced about advertising that 
encourages children to consume nonnutritional foods such as soft drinks and 
sugar-coated cereals. 


AIR HUNGER 


Although lack of adequate oxygen has no conscious correlate, it involves an 
obviously vital need. The brain, for example, can remain unimpaired for only a 
very short time in the absence of fresh oxygen; even one minute without oxygen 
can produce irreparable damage. Some cases of mental retardation are the result of 
such temporary anoxia (absence of oxygen) during childbirth. This resulc may 
occur when the partunate’s breathing apparatus fails to function promptly. 

Air hunger as an experienced phenomenon is associated with the collection of 
carbon dioxide in the lungs, and not simply with the lack of the critical oxygen. 
This is why some anoxic conditions (e.g., holding one’s breath) produce air hunger 
whereas others (¢.g., moving into a pocket of marsh gas in a mine) do not. The need 
to breathe can thus suddenly produce a prepotent motive, even though under 
normal conditions with adequate air supplies available it is of small moment. 


FATIGUE 


The fatigued body can exert a powerful motive to rest. The major physiological 
change that has been related to fatigue is the accumulation of lactic acid in the 
blood. Although it is known that lactic acid is produced by muscular contraction, 
exactly how this and other changes are translated, neurophysiologically, into rest 
and sleep motives is not yet known. 

The effect on behavior of extreme fatigue varies with the kind of behavior 
required. Efficiency of simple tasks is little affected, even by periods of enforced 
sleeplessness up to 100 hours. The performance of more complex tasks, however, 
has been shown to be seriously disturbed by much shorter periods of sleeplessness. 

Some individuals seem to be tired all the time. In such cases, fatigue is not 
simply a function of physical exertion or sleeplessness, It has emotional origins; 
and in these cases fatigue is much more difficult to manage. Merely resting, for 
example, will do little to improve one’s tiredness because it leaves untouched the 
real sources of the fatigue. 


SEX 


Because it is so closely related to various social and moral factors, and because its 
satisfaction in many cultures is so tightly supervised, the sex drive accounts for a 
much greater proportion of the variance in behavior than the other biologically 
based motivational systems. This fact is all the more impressive because, unlike 


other biological drives, the sex drive does not need to be satisfied to maintain the 
individual’s life. 

Inasmuch as emotional aspects of sexuality are thoroughly treated subsequently 
(Chapter 15 and Supplement B-6), we shall confine our discussion here to the 
strictly physiological determinants. These have been demonstrated to be the 
production of the primary sexual hormones by the gonads. The male testes secrete 
mainly androgen; the female ovaries secrete mainly the estrogens, which mediate the 
sex drive, and progesterone, which is instrumental in pregnancy. 

The extent to which habit and psychological factors contribute to sexual be- 
havior varies directly with the phyletic level of the species concerned. Thus the 
simpler mammalian forms have been shown to engage in sexual behavior that 
appears to be closely related to the amount of sex hormone present at the time, 
whereas the higher forms, and notably the primates, show sexual behavior that is 
much less closely tuned to this underlying physiological condition. Rats raised in 
isolation, for example, typically show normal sexual behavior when tested with 
appropriate sexual partners, but monkeys so reared are extremely ineffective in 
their sexual behavior (cf. discussion in Chapters 10 and 15). Elimination of the 
normal production of the sexual hormones, as by castration, also has much more 
seriously disruptive effects on sexual behavior in rats than in primates. Castrated 
rats will not mate unless the sexual hormones are artificially provided, whereas 
primates may show strong sexual motivation even with very low levels of sex 
hormones. 4 

Some observers have emphasized the learned or habitual facets of sexual motiva- 
tion in the human, and propose that much of sexual motivation is really a kind of 
learned appetite, much like the preference for specific foods or drinks. Certainly 
past sexual experiences have a great deal to do with the amount and type of 
subsequent sexual motivation. Descending a a, 
increasingly determined by genetically arranged hormone cycles. © ‘ 
and particularly in middle rm late adulthood, sexual behavior is almost ay 
determined by prior learning experiences. As the ie s 
kinds of sexual experiences it elects to have become increasingly critical to 
subsequent sexual adjustment. ; 

armi behavior in mona often seems to satisfy other motives than the purely 


Sexual (e.g., the need for a man to expec hie p " aranan Taan 
attractiveness or desirability). Thus biologi — Ea complex 


sexual motivation in multiple ways as they do in the fot r 
behavioral phenomena such as general intelligence or language. It is impossible to 


: : ithout taking account of the 
Understand either of these interacting components without taking 
Other. 


MISCELLANEOUS BODY DRIVES 


i complete without some 
Our discussion of biological motives would not be comp! 
mention of certain other ways in > aa and urges to 
Motivation. Among such factors are pain, extreme pee 
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Psychological 


Motives 


eliminate body wastes. More generally, however, it may be said that any physical 
discomfort or physiological tension can serve to motivate an organism. The more 
prominent tissue needs that we have discussed have generally attracted the greatest 
amount of attention, in psychologists as well as in laymen, but they by no means 
exhaust the list of biological sources of motivation. 


The term psychological motives is used here to categorize a broad class of motiva- 
tional conditions having one feature in common: they do not involve in any direct 
manner the biological integrity of the organism. Thus these motives may be 
contrasted with the ones described earlier in that their physiological basis is less 
clear and their physiological consequences are not as important as their behavioral 
consequences. 

There are a vast number of motivated activities that can be broadly labeled as 
psychological. Here we discuss briefly six such categories. The first three—curi- 
osity, competence, and achievement—are primarily personal, or organismic, in the 
sense that they relate to intrinsic functions of the organism and social interactions. 
The last three—affiliation, power, and independence—are definitely social; they 
depend upon relationships of the organism to other people. 


ORGANISMIC MOTIVES 


Curiosity 

Interest in curiosity as a motivating factor is a relatively recent development 
within psychology. It reflects the broad trend away from the earlier nearly ex- 
clusive concern with deprivation of biologically useful incentives in psychological 
thinking about motivation. 

Curiosity is readily demonstrated in lower animals as well as in man, Numerous 
experiments have been performed with laboratory rats to determine the ways in 
which stimulus change and novelty motivate these organisms. When given a choice 
between two responses, each of which is appropriately rewarded, rats generally 
alternate their choices. That is, they are more likely to turn left on the trial 
immediately following a right turn, and vice versa. Experiments have indicated that 
it is the different stimulus that mediates this alternation behavior, rather than the 
making of different responses; this conclusion is drawn on the basis of the rats’ 
responding to changed stimuli in preference to changing their responses when the 
two factors are experimentally separated. 

Research specifically directed at the stimulus change factor has confirmed its 
effectiveness. For example, rats in one experiment were shown both black and gray 
panels at the end of a T-maze and were later given the opportunity to go to one of 
two white panels which replaced the black and grey ones, They predominantly 
chose the previously black side at test, presumably because the substitution of white 
for the previously presented black panel provided the greater stimulus change. In 

other research rats were offered a choice between a long, circuitous path and a 


short, direct path to the same end box. The animals typically preferred the long and 
presumably more interesting path. There seems to be little question but that 
curiosity plays a significant role in the behavior of even so lowly a mammalian form 
as the rat. 

Monkeys have proved to be especially susceptible to the manipulation of novel 
stimuli. Even more or less familiar stimuli, such as that provided by a brief look at 
laboratory activities as viewed through a window, are sufficient to motivate 
monkeys. After they have been deprived of such visual stimulation, they will work 
hard for this opportunity to look. On the motor side, manipulation of simple 
mechanical devices, such as hasps, will keep monkeys occupied for a considerable 
period of time. 

Human subjects are prime candidates for research on curiosity motivation. Even 
infants have been found to prefer to look at more complex patterns, as measured by 
the duration of their visual fixation. 

Information itself is also a potent incentive for the higher animals. They seem to 
have not only an interest in strange objects and places but also, somewhat more 
specifically, a need to know. The kinds of knowledge that are desired vary along a 
very wide spectrum and across numerous dimensions. The human may be moti- 
vated merely to identify a sound or a sight, and once he is satisfied that he has done 
so with reasonable accuracy may lose interest in the situation. Or he may be 
motivated to acquire a complex network of information about some other indi- 
vidual, or organization, or subject matter of one kind or another. The former 
motivation may require but a few seconds, whereas the latter may keep one 
occupied for an entire lifetime (e.g., a scientific problem or a hobby). 

It should be mentioned that the power of these motivational factors seems to be 
negatively correlated with the degree to which the more immediately biological 
motives are satisfied. Thus when one has reasonably satisfied vital needs one can 
afford the luxury of responding to stimuli for curiosity or of engaging in an 
extended search for knowledge for its own sake. 


Competence pte 
Closely related to the processes involved in curiosity and perceptual functioning 


are those that enable the growing organism to develop and perfect its ability to cope 
with the environment. The motivation to use sensory and motor processes effec- 
tively is called the competence motive. In most mammals these skills are developed 
during the periods of play that seem to be universally present. But motivation for 
competence is not restricted to the young. Mature organisms also seem to be 
generally strongly motivated by a desire for effective performance, over and 
beyond the immediate instrumental value that such behavior may have in obtaining 
other incentives. 

The concept of competence is sometimes considered to belong in a broader 
category and to encompass some of the more specific motives, such as curiosity. 
Regardless of how we categorize them, the effective performances of both per- 
ceptual and motor sorts as well as the more abstract information-seeking activities, 
all seem to motivate organisms to a very great degree. It is unfortunate that as a 
consequence of persistent frustration some mature organisms seem to lose this kind 
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of intrinsic motivation. It is even more unfortunate that such strong and apparently 
unlearned motives are not utilized to a greater extent in our educational systems, so 
that a higher proportion of developing human organisms can be encouraged to 
maintain their interest in competence as their formal education proceeds. 


Achievement 

The final example of our three personally oriented types of psychological 
motives is that of achievement. Unlike curiosity and competence, achievement is 
presumably restricted to human organisms. Surprisingly, it has been the subject of 
more research than either of the other two described. 

The distinction between competence and achievement is mainly one of scope. 
That is, competence motivation refers to the exercise of specific skills of a per- 
ceptual, motor, and intellectual sort. Achievement refers to more complex and 
long-lasting endeavors, such as those relating to academic or occupational affairs. 
Running behavior, for example, might by itself be considered a case of competence 
motivation, but when it is placed in a competitive situation, as in a track meet or 
a football game, it is transformed into achievement motivation. In our society 
achievement motives are generally related to competitive situations, but competi- 
tion with others (and thereby direct social involvement) is not essential to the 
concept. It is possible to achieve in relation to a set of internalized standards. 

A group of psychologists has developed a measure of achievement motivation 
that utilizes the subject’s fantasy production. The subject is asked to make up a 
story based on each of a number of drawings. The degree to which he introduces 
achievement-related topics into his stories determines his level of achievement 
motivation. (See Supplement A-5, on the TAT, for details of this procedure.) 

A large number of relationships have been reported between achievement 
motivation as measured by this kind of test and various other variables. For 
example, first-born children, middle-class children, and boys all tend to have higher 
achievement motivation scores than later-born, lower-class children, and girls. 

The dependence of high achievement motivation upon social conditions has been 
empirically demonstrated. In one study, for example, nursery school children were 
studied both at home as they were interacting with their mothers and at school. 
Children whose mothers were observed to praise them and reward them frequently 
and strongly were found to show much more interest in activities that required 
competence and were aimed at mastery (e.g., modeling clay, painting). 

One of the more interesting applications of the achievement-assessment tech- 
nique was an attempt to improve achievement motivation in business executives. 
Small groups of business managers in the United States, Mexico, and India were 
given courses lasting from one to three weeks. In essence, the training consisted of 
sensitizing the managers to achievement motivation by the application of various 
psychological principles; for example, the trainees were instructed to advance as 
many reasons as possible in support of the attempt to increase achievement 
motivation, to conceptualize particular means of achievement through various 
kinds of associations, and to link such achievement-related associations to specific 
actions. 


The initial evaluation of this program was that it resulted in no more behavioral 
change than the typical “therapy” (estimated at about two thirds of the subjects or 
clients changed and the remaining one third essentially unaffected). Nevertheless, 
some striking changes were reported in individual cases. On the one hand, for 
example, a man decided early in the course that he was not and did not want to 
become an achievement-minded person; he therefore resigned his managerial job 
(in which he had not been effective apparently) and became a chicken farmer. On 
the other hand, an Indian businessman suddenly resigned from his very good 
public relations job with an oil company and was immediately successful in the 
construction business, which afforded him more distinctly achievement-related 
opportunities, 


SOCIAL MOTIVES 


Three sets of motives that focus directly on relationships with other people are 
discussed in this section: affiliation, power, and independence. The first two of 
these, affiliation, and to a lesser extent, power, are shared with infrahuman organ- 
isms, whereas the last tends to be more a uniquely human characteristic. 


Affiliation 

There is no question but that for human organisms other humans constitute 
peculiarly powerful stimuli. Infants, for example, seem to be unusually attracted to 
faces as a special kind of stimulus. There is nothing magical or even surprising 
about this, nor is there any need to appeal to any special inherited factor for an 
explanation. People in general, and their faces in particular, are normally among the 
most active and the most expressive of all the objects that one encounters. 

A variety of specific conditions have been suggested as contributing to the 
development of the strong incentive value that one human has for another. 
Research with infant monkeys has indicated the significant role that physical 
contact (as expressed in the infant’s clinging to the mother) can have in the 
development of affectional response. Resort to other humans as a means of 
emotional support, as in a situation where anxiety reduction is sought, is a 
commonly observed process and one that has also been psychologically studied. 
Beyond these examples, human organisms are clearly the most significant features 
of our environment with respect to the many satisfactions of all sorts that all of us 
seek, It is hardly surprising that affiliation motivation in the form of human 
attachments and human-oriented behaviors is so powerful a factor in our lives. The 
prevalence of such motives has made a significant contribution to the survival of 
the species. 

Measurement of the degree to which affiliation motivation is present has been 
accomplished in the same way as for achievement motivation. Imaginative produc- 
tions in the form of stories made up about pictures are scored for their affiliative 
content. Joining a club, meeting with people, and helping the needy would all score 
high in affiliative content. This measure has been shown to be related to the 
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strangers make the requests. 

Persons who are especially high in affiliation motivation run the risk of setting 
such high standards for themselves that rejection is more likely to be detected. All 
of us must be prepared to experience some social rejection at some time or other. 
But for those with high affiliation needs, rejection, whether real or fancied, may 
initiate a vicious circle. This process occurs when the rejected person intensifies his 
efforts to become acceptable, even though such efforts are likely to irritate and 
alienate others more than attract them. The other extreme, a tendency toward 
self-imposed isolation, is no better; such failures to make social contact lead to 
others responding in kind. One’s social isolation is thereby likely to be worsened. 
The only resolution of this dilemma is for the socially sensitive person to strike a 
happy medium—and obviously this is much easier to say than to do. Social 
acceptance, like learning, is easy for some to achieve, quite difficult for others. 
There is no easy way for those unlucky ones whose motivation exceeds their 
natural social gifts. But the situation is never hopeless, and a realistic appraisal of 
one’s problem is generally a good starting place. 


Take a Breather 


HUMAN MOTIVATION buy with it is destroyed when you die. You cannot use 
any of it for your friends, relatives, or charity. 


The following questionnaire is a slightly abridged 
form of one devised and used by one of psychology’s 
most productive and ingenious pioneers, E. L. Thorn- 
dike (1935, pp. 80-81). Its purpose was to make pos- 
sible a comparison of the strength of certain aversive 
motivations. In his usual manner, Thorndike attempted 
to quantify motivation by having the rater use a com- 
mon measure, the amount of money estimated as nec- 
essary to compensate for each of the conditions indi- 
cated. 

The reader should find it interesting to try answering 
the questions himself and perhaps have friends do so 
also, indicating how strongly the various deprivations 
and inconveniences are regarded. Then, for compari- 
son with how some young people of that time re- 
sponded, turn to p. 438. 


1. Have the little toe of one foot cut off. 

2. Become unable to chew, so that you can eat 
only liquid food. 

3. Become unable to taste. 

4. Become unable to smell. 

5. Require 25 per cent more sleep than now to 
produce the same degree of rest and recuperation. 

6. Fallinto a trance or hibernating state throughout 
October of every year. 

7. Fallinto a trance or hibernating state throughout 
March of every year. 

8. Be temporarily insane throughout July of every 
year (manic-depressive insanity, bad enough so that 
you would have to be put in an insane asylum, but with 
no permanent ill effects). 

9. Same as 8 but for two entire years now, with no 

For how much money, paid in cash, would you door recurrence ever again. 
suffer the following? You must suppose that the money 10. Have to live all the rest of your life in New York 
can be spent on yourself only and that whatever you City 


Power 

The power motive was stressed by the psychoanalyst Alfred Adler (Chapter 3). 
Adler felt that power was even more important than sex as a kind of master motive 
in human life. He also emphasized the inferiority complex—the emotional response 
made by the individual to a real or imagined deficiency—as a crucial element in 
personality organization. The fact that this concept has been overused and abused 
by many persons should not be allowed to detract from its significance. 

Experimental approaches to this problem have followed the thematic analyses of 
achievement and affiliation motivation. Power motives can also be assessed by 
means of content analysis of the thematic-apperception test (TAT)—the imagin- 
ative stories provided by subjects on the basis of pictures they are shown. In 
scoring this particular test, power is defined in terms of one’s ability to influence 
other people; thus stories about social influence provide higher degrees of power 
content and, therefore, higher power motivation scores. 

Among the more common examples of powerful agents in our society are 
parents, teachers, police, and politicians. The last occupation may well be consid- 
ered one in which the purest expression of power motivation is likely to be found. 

Persons who score high in power motivation have been found to be more 


MOTIVATION 


11. Have to live all the rest of your life in Boston, 23. Attend Sunday morning service in St. Patrick's 


Mass. Cathedral, and in the middle of the service run down 


12. Have to live all the rest of your life on a farm in 
Kansas, ten miles from any town. 

13. Have to live all the rest of your life shut up in an 
apartment in New York City. You can have friends 
come to see you there, but cannot go out of the apart- 


. Eat a dead beetle 1 inch long. 

. Eat a live beetle 1 inch long. 

. Eat a dead earthworm 6 inches long. 

. Eat a live earthworm 6 inches long. 

. Eat a quarter of a pound of cooked human flesh 
(supposing that nobody but the person who pays you 
to do so will ever know it.) 

19. Eat a quarter of a pound of cooked human flesh 
(supposing that the fact that you do so will appear next 
day on the front page of all the New York papers). 

20. Drink enough to become thoroughly intoxicated. 

21. Choke a stray cat to death. 

22. Let a harmless snake 5 feet long coil itself round 
your arms and head. 


the aisle to the altar, yelling ‘‘The time has come, The 
time has come” as loud as you can until you are 
dragged out. 

24. Take a sharp knife and cut a pig's throat. 

25. Walk down Broadway from 120th Street to 80th 
Street at noon wearing evening clothes and no hat. 

26. Spit on a picture of Charles Darwin. 

27. Spit on a picture of George Washington. 

28. Spit on a picture of your mother. 

29. Spit on a picture of a crucifix. 

30. Suffer for an hour pain as severe as the worst 
headache or toothache you have ever had. 

31. Have nothing to eat but bread, milk, spinach, 
and yeast cakes for a year. 

32. Go without sugar in all forms (including cake, 
etc.), tea, coffee, tobacco, and alcoholic drink, for a 
year. 

33. Lose all hope of life after death. 
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Motivational 
Processes 


argumentative in classrooms, to prefer leadership roles, and to chafe under close 
supervision. None of these findings is surprising, of course. What may be con- 
sidered more surprising is the finding that fathers who are high in power motive 
tend to be more affectionate to their sons; mothers with high power scores, on the 
other hand, have not been found to be more affectionate to their children. One 
interpretation of this difference is that fathers are using affection to maximize their 
power motive, whereas mothers are more likely to use affiliation in this way. 

The source of high power need is usually said to be the consequence of some 
condition of deprivation. Socially deprived and relatively less powerful social 
groups have been found to score high on the power motive. Because persons in 
these groups are also less likely to have access to the power positions in society, 
their power aspirations are difficult to implement. Improving the education of 
socially deprived persons has been seen as one step toward improving their power 
position; but, although “knowledge is power,” it is only one of several types of 
power that can be identified and it by itself is not likely to prove entirely satisfac- 
tory. The use of aggression (coercive power) has therefore been more popular, as 
exemplified by the riots and demonstrations of the late 1960’s. This behavior may 
produce quick results but it triggers counterattack and more suppressive measures. 
It also produces concern in those who recall that the Nazi movement originated 
with young people who sought extreme solutions to social problems. A balanced 
approach to the problem of improving the power position of such relatively 
powerless groups as students and minority peoples must therefore be seen as 
offering more promise than dependence upon any one avenue. 


Independence 
' Independence motivation may be defined as a desire to do things by oneself. It 
is most clearly evidenced in the young child who is beginning to appreciate the 
need for autonomous existence. It can be found at all age levels, however, and in 
a large variety of situations. 

It is apparent that the motive to be independent often conflicts with the other 
strong motives that we have been discussing. A drive for independence may lead to 
the expression of a kind of counteraffiliative motive, and may also force one to 
forego a considerable amount of achievement (insofar as achievement is aided by 
others’ helping). 

Males in our society have traditionally played more independent roles than 
females. A marked change in this situation is taking place as women express their 
right to certain behaviors long considered male prerogatives. We may expect to see 
gradual changes in such secondary characteristics as independence as the sex roles 
change. 


In this section we examine some of the processes involved in the origin and 
transformation of motives. The emphasis is on the mechanics by which motives 
originate, develop, and are transformed. Unfortunately, not much is known about 
these mechanics, in part because in spite of the great importance of the problems 


relatively little research on them has been done. Rather the stress has been largely 
on content of motives, as the following discussion indicates. 


Content of Motives 

Much attention has been devoted, both within and outside psychology, to the 
content of motives at the expense of processes and mechanisms. Of course, a certain 
amount of attention must be paid to matters of content. Knowing which motives 
are active at any given time in a particular individual is especially valuable in 
clinical situations. When we are concerned more with practical than with theor- 
etical matters in motivation, we tend to concentrate on which motives are function- 
ing, rather than on how they developed. 

Historically, there have been many listings and categorizations of human motives 
(sometimes identified as interests, or instincts, or drives). None of these has been 
particularly successful in achieving more than a moderate degree of acceptance, 
even for a limited time. As a matter of fact, it was the overextension of these lists 
that more or less directly led to a decline in interest in them and a turning to other 
schemes and concepts. Thus the excessively long listing of human instincts, in 
which practically every aspect of human behavior was ultimately included, was 
eventually regarded by many as having rendered essentially meaningless the whole 
endeavor and so helped to discredit the instinct concept for several decades within 
psychology. 

Consider Table 14-2, which is a relatively restricted tabulation of the instincts as 
conceptualized by one social psychologist. Although suggestive of the kind of 
thinking that the instinct view led to regarding motivation, this simple tabulation 
does not really reflect the way in which instinct concepts were worked into 
explanations of complex phenomena. In describing the instincts supposedly 
underlying religion, for example, the author gives due credit to fear and focuses on 
the web of associated emotions that he finds included. He then brings in a number 
of other, less crucial but nonetheless pertinent instincts (e.g., self-display and 
submission). A major methodological objection that developed to this kind of view 
related to the way in which such new concepts were readily introduced, purely on 
a verbal basis, to cover logical gaps in the interpretation. In other words, whenever 
there seemed to be the need for postulating some additional concept to account for 
some facet of behavior, a new “instinct” could be introduced. But this practice 
came to be regarded as scientifically logically unacceptable—a kind of “word 
magic” lacking an adequate observational basis. Thus the instinct type of interpre- 
tation lost its scientific appeal and remained dormant until recently revived within 
the framework of ethology. 

Although no one can accuse Freud of being unconcerned with process, his focus 
was also to a large extent on content. The continuing overemphasis in man on 
content (on what one is supposed to want to do) has been especially unfortunate. 
This is so partly because of the disguised nature of so much of human motivation, 
as Freud himself was first able to argue convincingly. One of the many advantages 
of investigating behavioral processes generally and motivational processes partic- 
ularly in animals and young children is the presumed absence, or near absence, of 
such disguised motives (e.g., the power motive). 
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Conceptualized by William McDougall, An Introduction to Social Psychology (Boston: John W. Luce & 
Co., 1923). 


Although knowledge of specific motivational content (or, at least, the patient’s 
labeling of his motives) is of great importance to professional psychologists who 
are involved in the analysis and treatment of problems, such an approach has not 
seemed to produce concepts useful for either theory building or research. This 
section is therefore designed to help redress the relative lack of attention accorded 
motivational processes by outlining some of the more significant problems and 


achievements relating to them. 
——— 


Breather Interpretation 


HUMAN MOTIVATION 


On p. 439 are averages for some of the data col- 
lected by Thorndike (1935, p. 181) from forty unem- 
ployed young people (twenty to twenty-nine years of 
age) responding to the questionnaire reproduced on p. 
434. It should be noted that Thorndike was well aware 
of the verbal nature of the data. He commented, "The 
replies cannot, of course, be taken at face value. . . . 
But differences between the replies of young and old 
seem likely to run parallel to what tests of the real 
behavior of young and old would reveal" (1935, p. 79). 
(As far as is known, Thorndike did not actually make 


the “real” tests.) With regard to the young-old differ- 
ence, much higher amounts of money were generally 
listed by the older (over forty years of age) than the 
younger (under thirty years of age) subjects. For ex- 
ample, one third of the older subjects said that no 
amount of money (indicated by the infinity sign) would 
induce them to eat any of the objects in items 14 to 17, 
as compared with one seventh of the younger sub- 
jects. Also, for items 26 to 27 averaged, two thirds of 
the older subjects and only one tenth of the younger 
subjects gave answers over $10,000; half of the young 
and none of the old indicated that they would perform 
the task for $10 or less. 


INSTRUMENTAL AND CONSUMMATORY MOTIVES 439 


MOTIVATION 


When motives are viewed as processes, an important distinction is that between 
instrumental and consummatory types mentioned earlier in the chapter. An instru- 
mental motive is one relating to behaviors that serve some function in carrying the 
organism in a definite direction but that are not themselves the ultimate objectives 
of the behaviors; a consummatory motive is one in which the behavior itself 


The Reported Strength of Various Aversions: Prices Reported for Enduring Various Sufferings 
and Deprivations by Unemployed Young Men and Young Women 


æ% = Infinity. 
From E. L. Thorndike, Adult Interests (New York; Macmillan, 1935). 
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constitutes a terminal stage in the behavioral process. The prototype of consum- 
matory motivation and behavior is hunger and eating. The act of eating is con- 
summatory in a very direct and real sense; the organism literally consumes the 
incentive. 

Some idea of the complexity of the interactions that exist among various sets of 
instrumental and consummatory motives is provided by Figure 14-2. Instrumental 


14-2 Diagrammatic representation of 
interactions among instrumental (m) and 
consummatory (M) motives. For example, 
there are several chains of instrumental 
motives shown leading to the consurmma- 
tory motive MI. See text for additional dis- 
cussion. 


motives are depicted by lower-case m’s, consummatory motives by upper-case M’s. 
Several chains of instrumental motives are shown, and related to a number of 
consummatory motives. The various motives indicated in the figure are of course 
merely illustrative of the vast number that operate in this manner in everyday life; 
each reader can fill in a different set of names to represent the instrumental- 
consummatory interplay as well as the chaining of instrumental motives. The 
question is simply, “What objectives are important and which intermediate be- 
haviors contribute to those outcomes?” 

A few general principles can be readily adduced from the conceptual framework 
represented in Figure 14-2. First, multiple m’s serve a single M; this is perhaps the 
most important single generalization that can be developed from the instrumental- 
consummatory distinction. Moreover, these instrumental motives are related to the 
consummatory motives they serve in both a serial (chained) and a parallel (multiple 
inputs) manner. Second, the same m or instrumental motive can serve more than 
one M; thus m BI is a participant both in the B chain that feeds into the M I 
consummatory motive and in the more direct service of the M IV consummatory 
motive. Third, a given consummatory motive can also serve as an instrumental 
motive; M IV, physical exercise, for example, is an objective in its own right as 
well as instrumental to the long-range maintenance of good physical health. 


Origins of Motives 

Where do our motives come from? This question is one of the more intriguing of 
all of psychology’s fundamental problems. Here we suggest a few of the more 
promising major lines of attack on the problem. 

INNATE Motives. The most logical place to start is with the wiring or pro- 
gramming that each organism inherits from his ancestors. There is, of course, no 
simple way of separating this source of directed behavior from the more immediate 
environmental (learning) influences. The field of ethology, emphasizing the natu- 
ralistic study of animal behavior, has supplied some interesting and suggestive 
evidence concerning the role of inherited factors in energizing and directing many 
forms of behavior. : t 

Two ethological principles are of special relevance for this problem: the innate 
releasing mechanism and vacuum activity. The notion behind the innate releasing 
mechanism (IRM) is that the appropriate stimulus will often elicit (“release”) a 
particular response in the absence of any opportunity to learn. A famous example 
we have already cited is the red abdomen that elicits the fighting response of the 
male stickleback when it is mating. Courting behavior, on the other hand, is elicited 
at this time by any swollen object similar to the shape of the egg-laden female. 

A corollary theoretical proposition is that the basis of such instinctive behaviors 
is neural energy that is action-specific; that is to say, such energy is discharged only 
in the typical actions. Vacuum activity is the appearance of instinctive actions in the 
absence of the appropriate eliciting stimulus. It is assumed that the action-specific 
energy in the nervous system is finally released, even in the absence of the normal 
IRM, because of the great neural excitation that builds up in the organism. Thus 
courting behavior may appear in the absence of any apparent stimulus, appropriate 
or inappropriate; or the bird that has had its food supplied may sometimes exhibit 
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complex fly-catching behavior even in the absence of the fly. Sexual responses as 
well as other less striking types of behavior often resemble vacuum activities, in 
man as well as infrahuman organisms. 

CULTURAL HERITAGE. The great majority of human motives can probably most 
safely be attributed to the social environment that is “inherited” by each of us and 
to which we are constantly exposed. The behavior is not “wired in” but is 
transmitted by the culture. In other words, most human motives—especially, of 
course, those that deal most directly with other people—are absorbed from our 
culture. The learning process by means of which this process occurs may be direct, 
as when social imitation of a model is involved, but more often it is devious, as 
when social motives such as power or affiliation are involved. 

Perhaps the most interesting general facet of the problem of the origin of 
motives is that relating to the manner of interaction between such cultural or 
socially learned motives and the basic biological drives. Although no great unifying 
principle is yet at hand to resolve this problem, certainly much if not most human 
motivation is a blend of biological drive and social learning. 

EXTEROCEPTIVE STIMULATION; INTELLECTUAL FUNCTIONS. Two great sources of 
motivation that are not closely tied either to biological drive states or cultural 
factors are those related to exteroceptive stimulation and intellectual processes. 
Curiosity, as noted, seems to be a very strong and fundamental motivational 
condition in many animals as well as man. It can be invoked both by stimulus 
conditions (¢.g., experiencing a novel object) and intellectual functions (¢.g., being 
challenged by a puzzle). Sensory satisfactions, on the other hand, are more strictly 
related to exteroceptive stimulation (e.g., the enjoyment of graphic art or music). 
These sources of human motives are recognized as potent factors in modern life 
and constitute, therefore, a predominant source of motivation. 

THE ROLE OF REASON. To what extent does reason, or cognitive control, operate 
to produce motives? This question will be recognized as a variation of a funda- 
mental issue that cuts across many areas of psychology, as described, for example, 
in Chapter 13. Introspectively, there seems to be little doubt that one can con- 
sciously and deliberately formulate intentions and implement them by motivated 
behaviors. There also seems to be a very good basis for questioning both the extent 
and the persistence of the motivational influence of many such intentions. Never- 
theless, conscious intention must be accorded a significant role in human motiva- 
tion, at least until more evidence to the contrary is collected. Underemphasized by 
some (e.g., the strict behaviorists) and overemphasized by others (e.g., certain 
clinical theorists), this source of motivation is certainly more important than its 
severest critics suggest and yet less important than its most enthusiastic proponents 
assert. 

Cognitive control may well be as important for its organization of motivational 
factors as for its creation of them. As many students could testify, wishing oneself 
to be motivated to study is usually markedly ineffective. One can, however, 
consciously place himself in surroundings in which studying behavior is more 
likely to occur. Such a maneuver will affect one’s behavior and one’s motivational 
state as well. One can use his intellectual capacities to arrange his stimulus 


a Ta 


surroundings and thus can, somewhat indirectly, exercise some control over what 
he discovers that he “feels like” doing. 


MOTIVATIONAL MECHANISMS 


We now consider some of the more prominent of the various mechanisms by 
means of which motives are modified and transformed. 


Increments and Decrements in Strength 

The simplest mechanism by which motives are modified is that which leaves the 
motive essentially intact but elevates or depresses its intensity. One of the surest 
ways of increasing motivational strength is by depriving the organism of the usual 
incentives that satisfy the motive. The role of deprivation is most apparent in such 
biologically based drive conditions as hunger and sex, but it is probably equally if 
less visibly effective in more subtle socially based motives (e.g., deprivation of 
Father’s usual easy chair or, more seriously, deprivation of his salary or other 
rewards—including even social approval—for work). 

If deprivation acts to increase motives, so does motive satisfaction, or reward. 
The trend in psychological theory in recent years is strongly toward attributing 
motivational, rather than associative, properties to the general reinforcement process 
(cf. Chapter 11). In other words, it is now believed that many S-R associations, or 
habits, are quickly brought to a maximal or nearly maximal level and that what is 
really happening when performance improves with further practice is that the 
activational component of the motive is progressively strengthened. Thus incre- 
ments in motivation would be a consequence of the reinforcement (reward) process 
as well as the deprivation process. 

How, then, do motives ever weaken? In the case of instrumental motives 
especially, persistent failure to keep the instrumental behavior chain going and 
ultimate failure to achieve consummation will eventually, and sometimes rather 
quickly, reduce the motivational strength of some particular behavior to a very low 
level. More often, however, motives are simply transformed, or are “lost,” so to 
speak, in the shuffle of continuing development. This latter process is most evident, 
of course, during periods of greatest change, such as late childhood and adoles- 
cence, but it can also occur in more mature individuals. All of us have had favored 
activities in which we sooner or later lost interest—ranging from physical partici- 
pation in sports (where reduced physical vigor and skill may be an important 
consideration) to more purely intellectual pursuits, such as bridge, chess, or 
checkers. New interests are often developed to supplant the old. Of course, the loss 
of interest in an activity may reflect a change in motive or the discovery of a better 


vehicle for its satisfaction. 


Functional Autonomy 
Some psychologists have stressed that instrumental motives that have long 


served consummatory motives may themselves eventually take on true consum- 
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matory properties, that is, become objectives in their own right. This concept, 
called functional autonomy of motives, is illustrated by the so-called busman’s 
holiday—occupying oneself during leisure time with the very same activity that has 
been instrumental in earning a living. The bus driver who on his day off rides the 
bus, perhaps for want of something better to do, is in this respect much like the 
professional lawyer who argues his cases over at home with his friends or neigh- 
bors, or the sailor who stays with the sea long after the end of his productive 
seamanship, or any other persons who continue to practice their occupation in some 
manner long after their earlier satisfactions (salary, for example) have been dis- 
continued. 

It is clear in such cases that new satisfactions, presumably relating to the 
instrumental activity itself, have taken over as reinforcers. Some suggestive 
experimental support for this proposition is available. Animals and children may 
continue to make responses that have been instrumental in obtaining an incentive 
even when they are offered the same incentive on a free basis. 


Displacement 

Displacement is a common motivational mechanism in humans that is similar to 
the vacuum activity described earlier in that it represents making a strongly 
motivated response to an inappropriate stimulus. In the case of displacement a 
person does not, for some reason, involve the normal target of the motivated 
behavior. In the example mentioned earlier, a person may not be willing to vent his 
anger against his boss, who provoked it. He may instead “take it out” on peers or 
his subordinates, his wife, or his children, all of whom are safer targets. The 
scapegoat is a victim of such displaced aggression on a more persistent basis. 

When the fundamental motivation underlying displaced motivation is under- 
stood, persons associated with the displacer are more likely to be sympathetic with 
the problem and the behavior exhibited and thereby avoid worsening the situation 
by their own behavior (such as retaliations that are likely to be made when the 
dynamics of the behavior are not understood). The more subtle and difficult to 
uncover kinds of personal interaction in which displacement is actively involved are 
more likely to produce serious inflammation of interpersonal relations and thereby 
cause irreparable damage to most or all the participants. 


Secondary Reinforcement and Motivation 

Secondary reinforcing and motivating stimuli are those that themselves did not 
initially have these properties, but have acquired them by association with objects 
and cues that did have them. Some experimental and everyday examples should 
indicate at least the main outlines of this kind of mechanism, by means of which 
potent motivational conditions can operate. f 

Consider first the negative case. Cues associated with punishing or otherwise 
aversive situations can quickly acquire secondary negative properties. The classic 
experiment demonstrating this used albino laboratory rats. Each rat was placed in 
a white box with a grid floor that could be electrified to shock the animal. After a 
l-minute period during which no shock was applied, the rat was shocked briefly 
once every 5 seconds, for a second |-minute period. Then a door leading to another 


eons painted black, was opened, and the shock was turned on contin- 
uously. 

It does not require an expert to predict what the rat did under these conditions. 
Because there was no shock in the black box, the rat entered it with reasonable 
quickness, especially during the latter part of the ten trials given each subject. But 
of course this demonstration of escape learning was not the objective of the 
experiment. The purpose was to determine whether the fear that was presumably 
produced by the shock experience would be sufficient to motivate subsequent 
instrumental learning, even in the absence of any further shock. Each subject was 
therefore given further trials by being placed in the white box. No further shocks 
were administered. Nevertheless, it was found that the typical subject would not 
only move into the black box, but would also learn to turn a wheel and later to 
depress a lever in order to open the door when it was closed at the start of the trial. 
The conclusion was drawn that the white box had become a potent negative 
secondary reinforcer by virtue of its association with the shock, and that the learned 
fear could motivate a variety of subsequent responses that served to reduce fear by 
permitting the subject to leave the aversive area. 

The best example of a positive secondary reinforcer is money, or any other 
medium of exchange. Tokens have been widely used in research with both mental 
patients in hospitals and laboratory chimpanzees. The human patients are allowed 
to earn tokens for good behavior (e.g., coming to meals, eating properly, and the 
like) and then to spend them for hospital privileges (e.g., seeing movies, being 
granted late hours or passes, and the like). The chimpanzees will work for tokens 
that can then be used to obtain goal objects, such as fruit, made available in 
automatic vending machines. Here the token is strictly a secondary reinforcer, 
because its only value is that it can be exchanged for some object or opportunity 
that satisfies a consummatory motive. When the value of the secondary reinforcer 
decreases, its motivational power is weakened correspondingly and the subject 
eventually ceases working to obtain it. 


Conflict . . 
A conflict can be simply defined as a situation in which there are contradictory 


motives, both (or all) of which cannot be satisfied. Conflicts have been analyzed in 
terms of their approach and avoidance components. Three fundamental patterns of 
conflict so analyzed have been defined: approach-approach, approach-avoidance, 
and avoidance-avoidance, as shown in Figure 14-3. En i 

An approach-approach conflict occurs when one has two positive goals but is not 
able to achieve both of them. That is to say, in obtaining one he must forsake the 
other. Most such conflicts are more or less readily resolved, because one of the 
goals is clearly more attractive, or is much easier to achieve. Sometimes, however, 
the goals are very similar in strength, and considerable vacillation may then ensue. 
One cannot, for example, decide which of two movies to attend on some given 
night, or which of two equally interesting courses to take when they are offered at 
the same time, or, to illustrate the general principle with even more significant 
matters, which of two persons to marry or which of two careers to follow. 

It is characteristic of approach-approach conflict that most of the vacillation and 
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14-3 Conceptual classification 
of conflicts. Contradictory and in- 
compatible responses are involved 
in each of three types of conflict. In 
the approach-approach conflict 
[panel (a)], the organism is posi- 
tively attracted by each of two 
goals, only one of which can be at- 
tained; in approach-avoidance con- 
flict [panel (b)], the organism has 
only one goal by which it is simul- 
taneously attracted and repelled. In 
avoidance-avoidance conflict [panel 
(c)], the organism is repelled by 
both goals but is forced to respond 
to one. (Based on Lewin, 1935.) 
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indecisiveness occur early in the decision-making process. Once at least a tentative 
start has been made in one direction or the other it becomes easier to continue with 
that choice. The goal itself may become more attractive. In any event, the more 
time and effort one invests in, say, a given career, the easier it becomes to continue 
in the same direction. If a person is fundamentally dissatisfied with his choice, 
however, the sooner he forsakes it and starts in a new direction, the better. 

An approach-avoidance conflict occurs when a single goal entails both positive 
and negative features. For example, a student takes a college course that he wants and 
needs, but must work long and hard. The young man realizes that if he marries the 
girl of his choice, he is acquiring also a new association with her family; or the girl, 
for her part, appreciates that if she marries the man of her choice, she is going to 
have to put up with his personal habits of smoking or drinking or his lack of money 
and occupational opportunity. 

This kind of conflict is likely to engender even more vacillation and agitation 
than the others. Only one direction is involved and it is not possible to relieve the 
conflict as readily as in the approach-approach situation. Moreover, as the goal is 
approached, the negative factors are likely to become accentuated in much the same 
way as the positive. As a matter of fact, they can even be more strongly affected. 
Experimental support for this statement comes from some early experiments with 
laboratory rats in which careful measurement of motivational strength of positive 
and negative processes was made by means of a harness arrangement. The force 
with which the rat pulled either away from an electric shock or toward a food 
incentive was thus measured. The results, shown in Figure 14-4, indicated clearly 
that a much more marked gradient of motivational force exists for the avoidance 
component. It is apparent that in this situation at least the organism’s motivation 
increases much more sharply as the goal is approached for the negative component. 

Although these results cannot be translated bodily into the human situation, with 
which we are likely to be more directly concerned, there is some reason to think 
that human subjects respond similarly. Figure 14-5 depicts a situation that is 
frequently offered as an illustration of approach-avoidance conflict. 

An avoidance-avoidance conflict is defined as a situation in which one is forced to 
choose between two negative courses of action. Neither of the available alternatives 
is desirable, but circumstances dictate the selection of one or the other. A common 
example of this kind of conflict occurs frequently in college work; a student who is 
definitely interested in majoring in, Say, psychology finds that a choice must be 
made among laboratory courses, none of which is really desired. Or the young lady 
who wishes to attend an important social affair is forced to choose between two or 
more gentlemen for her escort when she does not really wish to go with any of 
those available. In all such cases it is apparent that some additional motive is 
sufficiently overriding to keep the individual moving in the same direction; in the 

examples cited, the student must remain sufficiently motivated by psychology as a 
major and the young lady motivated to attend the social affair to require that the 
unpleasant decision ultimately be made. When this Strong motivation does not 
exist, however, a decision may not be made. The person may simply give up on the 
goal; this kind of behavior is sometimes referred to as “leaving the field.” 
These types of conflict are much more clear-cut as they have been described—as 


14-4 Gradients of approach and avoidance. The strength 
of the positive and negative reinforcements (food and shock) 
is measured by the amount of pull toward or away from rein- 
forcement that the rat applies to a restraining harness. Note that 
the avoidance gradient is steeper than the approach gradient. 
See Figure 14-5 for a more realistic version of this same rela- 
tionship in a human situation. (Adapted from Brown, 1948.) 


14-5 Approach-avoidance conflict applied to a pro- 
spective marriage. When one both desires and fears mar- 
riage his avoidance tendency is likely to be steeper, in 
relation to the time of the wedding, than his approach tend- 
ency. Panel (a) depicts the case of one for whom the 
relative positions of the gradients are so close that consid- 
erable vacillation, and ultimate refusal to wed, may be 
anticipated; panel (b) shows the happier outcome in which 
approach tendencies triumph over avoidance and the wed- 
ding occurs. (Based on theoretical analysis in Miller, 1944.) 


“textbook cases”—than their real-life representations are likely to be. Most conflict 
situations are complex mixes of a great variety of interacting conditions. It may be 
helpful, nonetheless, to treat them in terms of the basic pattern they most closely 
approximate, so that some appreciation of their structure can be achieved. 


We have already considered, in our discussion of biological motives, some of the 


physiological mechanisms that have been identifiedas underlying such relatively Neurop hysio logy 


simple processes as hunger and thirst. In several earlier treatments of various topics 
we have had occasion to describe the functions of the important neurophysiological 
filtering system, the RAS (Chapter 6), which has direct implications for motivation, 


of Motivation 


and to mention some of the brain structures. Now we complete our consideration of 
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the neurophysiological basis of motivation by describing in somewhat greater detail 
certain research that seems to be most relevant and exciting. 


ELECTRICAL STIMULATION OF THE BRAIN (ESB) 


In the early 1950’s two young postdoctoral psychologists who were collaborating 
on RAS research made a very fortunate mistake—they misplanted an electrode. As 
one of them later described it, the results were “amazing”: 


When the animal was stimulated at a specific place in an open field, he sometimes moved 
away but he returned and sniffed around that area. More stimulation at that place caused 
him to spend more time there. 

Later we found that this same animal could be “pulled” to any spot in the maze by 
giving a small electrical stimulus after each response in the right direction. This was akin to 
playing “hot and cold” game with a child. Each correct response brought electrical pulses 
which seemed to indicate to the animal that it was on the right track. [Olds, 1955, 
pp. 83-84]. 


From this fortuitous accident many hundreds of experiments have ensued. 
Implanted electrodes have been widely used in animals from mice and rats through 
dogs and cats to monkeys, and even, with a small number of chronic mental 
patients (diagnosed as incurable schizophrenics), man himself. Practical applica- 
tions have been sought; for example, dogs with implanted electrodes have been 
used as subjects in army-sponsored experiments to determine the feasibility of this 
technique operated by means of a teledirecting (wireless radio) system in the field. 

Although the theoretical understanding of this phenomenon is not complete, it 
appears possible that the ESB technique allows short-circuiting of the usual motiva- 
tional mechanisms in the brain. When certain areas of the limbic system are 
electrically stimulated, whatever response the animal has just made is repeated. The 
suggestion is that this direct “reinforcement” process is functionally similar to the 
motivational process that occurs when the organism receives a more usual rein- 
forcer such as a food pellet immediately following an instrumental response. 
Because of this functional similarity it is often assumed that the ESB procedure 
activates a kind of “reward center” in the brain. 

In contrast to the theoretical interpretation, which will require much more 
research for clarification, there is no doubt at all about the empirical power of the 
technique. Some of the results that have been obtained with it are indeed awesome. 
Monkeys have been observed to make as many as seventeen bar presses per second. 
Rats have been induced to work at an even more fantastically high rate—up to 
8,000 bar presses per hour—until they literally drop with fatigue. Whatever its 
ultimate theoretical explanation, the ESB technique is clearly a powerful one that 
must be involving equally powerful brain functions. In contrast with the technique 
of ablation (surgical removal of tissue), it does not produce a diffuse effect on 

neighboring tissues and it is reversible. Moreover, if the Organism is left intact, the 
ESB procedure can be supplemented by another similarly precise and even more 
flexible technique utilizing chemical stimulation. This is done by implanting 
extremely small tubes into the brain and then injecting selected chemicals (¢.g., SEX 
hormones). The main advantage of this technique is that it permits the continuing 


test of the implanted brain area by a variety of different chemical substances. The 
combination of electrical and chemical means of stimulating pinpointed brain 
structures has already paid great dividends in research results and offers a research 
tool for future investigations of truly enormous promise. 


DRUG ADDICTION 


The currently controversial topic of drug use, abuse, and addiction has many 
facets. Here we consider the motivational basis of addiction, on which some 
interesting and suggestive research has been performed. 


Research on Chimpanzees 

An early experiment on addiction used chimpanzees as subjects. Morphine was 
injected by hypodermic syringe twice daily for from six weeks to thirteen months. 
The first signs of a true physiological dependence upon the drug began to appear 
from three to seven weeks after the onset of the experiment. The chimpanzee 
subjects began to show the same symptoms commonly reported for human addicts 
as the hour of the regular morning or afternoon injection approached. These 
symptoms are increased irritability and restlessness, salivation, and crying. The 
apparent need for the drug deepened as the injections proceeded. The subjects 
attempted to escape the cage as the time for injection neared; after being released 
from the cage, they would sometimes attempt to lead the experimenter to the 
injection room and when there would get on the table voluntarily and assume the 
usual position for the injection. As soon as they had been injected their behavior 
changed and the symptoms indicating need did not reappear until the time for the 
next injection approached. 

This same experiment also offered the addicted chimpanzees an opportunity to 
choose between a black box with food in it or a white box containing the hypo- 
dermic syringe. The chimpanzees predominantly chose the food box if they had 
just been injected. However, after eighteen hours of deprivation of both food and 
morphine, they predominantly selected the morphine box. Moreover, they not only 
spent more time in attempting to get at the morphine box than the food box when 
blocked from either, they worked more effectively to obtain the white morphine 
box than the black food box when one or the other of these was presented as a 
reward in problem-solving tests. 


Research on Rats 
A more recent experiment with rats as subjects is important in that it demon- 


strates the complexity of the addiction situation and points to certain psychological 
variables as crucial even in this kind of fundamentally physiological process in 
relatively simple animals. The rat subjects were first given twenty-five days of 
preliminary morphine injections. They were then given a choice of morphine or 
water, and none chose morphine. Half of the rats, selected randomly, were then 
placed in an experimental group permitted to drink morphine solution, voluntarily, 
every third day; the control rats were then given water to drink for two days of each 
three-day cycle and were injected passively with morphine on the third day. The 
amount given each control rat was the same as that drunk by the experimental rat 
with which it had been arbitrarily matched. The same amount of morphine was 
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Significance 


of Motivation 


thus taken by each pair of rats but no opiate-directed behavior was permitted in the 
controls. 

Choice tests pitting water against morphine solution were then administered to 
all the rats. The self-serving, experimental rats markedly increased their consump- 
tion of morphine on these tests, even when water was also available to them. The 
control rats took very little morphine. More important, in terms of generalization 
to real-life situations, the experimental rats maintained their opiate-directed 
behavior even after their withdrawal symptoms had subsided, as indicated by the 
results of retention tests administered two and seven weeks after the end of the 
training. This result contrasts with the finding that the chimpanzees that passively 
ingested the drug in the earlier experiment showed no interest in morphine once 
their withdrawal symptoms had subsided. 

The significance of these results is that they strongly suggest that drug addiction 
is in part a function of the reinforcement of particular behaviors; in the rat 
experiment, the drinking behavior is reinforced by the opiate incentive. In any case, 
it is clear that more than purely physiological factors are involved in morphine 
addiction—as is suggested by the behavior of “cured” addicts, off the drug, who 
nonetheless continue to inject themselves with water or jab themselves with 
needles. 

From the standpoint of the personal and social problems posed by drug addic- 
tion, the implications of this experiment are instructive. It is not merely the 
morphine-obtaining behavior itself that can be reinforced by the reduction of stress 
produced by the morphine; other behaviors, not originally connected with mor- 
phine, can also be reinforced by it. Sex drive stimuli, for example, can be responded 
to by taking morphine rather than finding an appropriate sexual outlet; so can the 
tensions associated with the office or social affairs. In this way the internal drive 
conditions that in the nonaddict are associated with a variety of different behaviors 
can all become dependent on a single, relatively simple response: the injecting of 
the opiate. 

A comparison of opium with alcohol addiction is also instructive. Briefly, opiate 
addiction is much faster than alcohol, and therein lies its greatest danger, even 
though the ultimate consequences of long-continued alcoholism are more severe 
and the prospects of recovery less promising. The development of dependence 
upon additional intake as a single cure-all for one’s problems is even more common 
in extreme alcohol addiction than it is in opiate addiction. From a motivational 
point of view, alcohol is easier to resist early in addiction but harder to resist later 
in addiction. Moreover, the periodic improvement (relief from withdrawal symp- 
toms) that occurs in opiate addiction is less likely to be evident with alcohol. 


The crucial function of motivation in all behavior should by now be evident. As 
emphasized in the discussion of learning (Chapter 11), most of the actual variance 
in behavior is associated with motivational factors rather than the more stable 
learning factors. In this concluding section we turn to a brief consideration of 
certain ways in which the centrality of motivation can be more specifically identi- 
fied and evaluated. 


SELF-ACTUALIZATION 


The self-actualization concept is typical of a number of attempts, mainly by 
personality theorists, to take a broad look at the long-term dimensions of human 
motivation. In one treatment of the concept, man is assumed to have a fundamental 
need to express his potentialities as completely as he can. This scheme holds that 
there are five different levels of needs, which may be listed in the following order 
beginning with the more basic (“lower”): 


1. Biological needs (e.g., food, drink, sex). 

2. Security or safety needs (e.g., shelter, stability). 
3. Affectional needs (e.g., affiliation, acceptance). 
4. Esteem needs (e.g., self-respect, prestige). 

5. Self-actualization needs. 


According to this proposal, the basic needs are prepotent and must be satisfied 
before the higher ones can operate to produce appropriate motives. For example, 
unless one’s biological needs are satisfied, one is not likely to be concerned with 
safety, let alone affection, esteem, or self-actualization. And when security is 
questionable, the higher needs are unlikely to be very strong. But when all 
the various basic needs are relatively satisfied, the self-actualization need 
functions. 

The developmental aspect of this grand scheme is important. Each fundamental 
need tends to be met at a successively later age. Moreover, it is not necessary that 
each lower need be completely satisfied before a higher need begins to function. 
For one thing, as we have seen, the biological needs in particular are cyclic; they 
must be periodically satisfied. To some extent this is also true of the other needs. 
Motivation always presents a dynamic and changing pattern of needs. 

Many persons, because of unfavorable environment or perhaps genetic factors, 
may never be sufficiently free from hunger or danger to permit concern with what 
others of us see as the finer things of life. To a chronically hungry or hunted man, 
self-actualization is not likely to be of much concern. But for most people in our 
culture the more fundamental needs are sufficiently satisfied to permit at least 
some concern with higher needs; in these cases the focus of the predominant motives 
that concern the individual may be seen to change progressively as maturity is 
reached. This change occurs more or less in accordance with the scheme 
described. 


THE CENTRAL ORGANIZING MOTIVE (COM) 


Another way of looking at the dynamic organization of motivation and motive 
systems is to search for some central theme(s) in the life of the individual. This 
kind of theme has been noted by many biographers and by some psychological 
theorists, but this idea does not seem to have been given as much formalization as 
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the self-actualization concept. Because there does not seem to be a better term 
already in use, this central motivational theme is here labeled the central organizing 
motive (COM). 

The central aspect of the COM reflects the predominance of the motive system 
among all the motives expressed by the individual. The organizing aspect refers to 
the superordinate status of the motive system in a network of interlocking instru- 
mental and consummatory motives (refer back to Figure 14-2, p. 440, for a 
simplified illustration). The term motive represents the dual associative (directive) 
and activating (energizing) properties of the concept. 

COM’s may reflect the successive needs of an individual as these are schematized 
in the self-actualization hierarchy just described. But the intent of the COM 
concept is to identify more specifically the particular motives that concern the 
person. These may be multiple, although at any given time one will usually 
predominate. They will ordinarily change over a lifetime, and often quite mark- 
edly, although in some few cases an interest or a “cause” once developed may 
remain throughout a lifetime. 

COM?’s come in all sizes and types. Some common examples would be religion, 
drama, music, and science, or more prosaic interests such as golf and gardening. All 
these motive systems vary along a great variety of dimensions—as do all motives. 
Breadth, temporal duration, degree of social involvement are just a few of the 
dimensions along which COM’s can be described. The manner in which COM’s 
develop and function to organize subsidiary motivational (instrumental) systems 
needs to be directly investigated, experimentally as well as theoretically. 

Striking examples of COM’s coming to dominate an individual’s life are not 
hard to find. During the turbulent 1970’s, for instance, suicidal missions by 
terrorists were common as a part of the political strife in Ireland and the Middle 
East. The suicidal missions of these terrorists were reminiscent of the Japanese 
kamikaze pilots during World War II, who dive-bombed their planes on target, 
sacrificing themselves for the greater good of their country. The power of ideolog- 
ical commitment in all these cases is awesome. Similar commitment, although not 
ordinarily expressed in so dramatic a form, is responsible for the religious orien- 
tation of many people, and is perhaps most marked in those who forsake the lay 
world for a monastery or a cloister. 

On the basis of presently available knowledge a few comments about COM’s can 
be offered. It is particularly important that long-term goals as well as short-term 
goals be reasonably achievable, and be recognized as such by all the persons 
involved (¢.g., parents or teachers as well as children). Behaviors instrumental to 
these goals can often be specifically trained. If the child is to be capable of making 
reasonable choices, he must be given the opportunity to choose rather than trained 
merely by proscriptions laid down by his society. But this objective would prob- 
ably require some radical changes in our educational program to ensure that broad 
exposure to more aspects of contemporary life be made available to more students. 
The curiosity that motivates the typical young child needs to be encouraged rather 
than blunted by the educational endeavor. The motivation of many in the edu- 
cational system could no doubt be remarkably improved by providing a school 

environment that rewards individuality and creativity throughout all grades and by 


making available more effective vocational training to those not willing or able to 
take advanced academic and college-preparatory course work in the secondary 
schools. 

COM’s of course are not restricted to educational practices. Occupational and 
social restrictions, especially for clearly defined minority groups, tend to stunt 
aspiration and deflect COM’s from socially sanctioned channels. Expecting ghetto 
youth to develop the usual middle-class motives is foolish; the appeal of the various 
protest and militant organizations that have recently flourished is precisely that 
they do offer alternative and more viable COM’s to people who have been 
effectively if not always legally disenfranchised in terms of economic and social 
objectives. 

How markedly new motivational factors can improve the behavior of disad- 
vantaged persons was effectively illustrated by the experience of a small 
engineering business in a large American city. This organization began training and 
hiring black drop-outs as draftsmen (an occupation in which the necessary skills 
seemed to be relatively independent of intellectual activities of the sort in which the 
drop-out was likely to be deficient). Although not every young man succeeded, a 
reasonable proportion did. Moreover, the relatively small weekly payroll had a 
social spin-off whose value could not be readily measured in dollars. For example, 
profound changes were noted in these young men as they began to acquire technical 
proficiency and thereby to build up their earnings. The draftsman who was already 
earning a relatively high hourly wage became a model to be followed. He typically 
dressed neatly and carried a small briefcase for his tools. The neophyte draftsman 
was observed not only to begin to dress more neatly and carry his own briefcase but 
also to show improved manners and greater alertness as his salary increased. These 
personal and social gains apparently were associated with the improvement in 
motivational conditions made possible by the employment situation. 

Difficulties with COM’s are by no means restricted to socially and economically 
disadvantaged groups or individuals. Many children from the middle or upper 
socioeconomic levels of our society suffer crucial motivational deficits. Searching 
for some “reason” for continuing education, for example, is a common and 
understandable phenomenon among today’s youth. Rapid social changes of the sort 
our society is experiencing are almost certain to raise such doubts and disturb 
developing motivational systems. 

Another developmental phase where COM’s are crucial is that of old age. The 
transition from full occupational activity to partial or complete retirement obvi- 
ously involves the need for changing COM’s. If new positive motivations are not 
available, withdrawing those long connected with an occupation and associated 
activities is very likely to have such undesirable consequences as apathy and general 
loss of interest, too often observed in the aged. 

A final comment is in order concerning the relationship of the COM to emo- 
tional problems, especially as these relate to disease. Loss of hope has been 
implicated as a critical accompaniment of susceptibility to certain diseases. Here it 
may simply be pointed out that throughout life having an effective set of COM’s 
will help ensure the maximal utilization of personal and social resources in making 


one’s life as fulfilling as possible. 
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Standard textbooks on motivation have been published by Atkinson (1964), Cofer 
and Appley (1964), and McTeer (1972). The annual publication Nebraska Syr- 
posium on Motivation is a valuable source. 

English and English’s standard dictionary of psychological terms stops at 
thirty-three for motivation, clearly one of the more ambiguous words we have to 
deal with in psychology. 


Biological Motives 

Social facilitation of eating in chickens is among the topics reviewed by Zajonc 
(1972). The anecdote on human eating of horsemeat is from Cox (1973, p. 365). 
The research on eating of almonds by normal and obese subjects is described by 
Schacter (1971). Schacter and Rodin’s Obese Human and Rats (1974) is more 
up-to-date and popular. Use of the self-feeding “cafeteria” technique to test food 
selection in children was first reported by Davis (1939). Rosenzweig (1973) has 
provided an excellent review of the biological events that have been implicated in 
thirst. Sexual function in the male rat has been studied intensively by Beach (1971). 


Motivational Processes 

Tinbergen (1952) has popularized the mating behavior of the stickleback, and his 
1972 book is a good introduction to classic ethology. Berne’s Games People Play 
(1964) is a popular account of interpersonal dynamics related to such mechanisms 
as displacement; see also the Notes on Social Traps in Supplement B-1. Miller 
(1948) performed the classic experiment on secondary motivation, utilizing rats in 
the black and white chambers. Brown (1948) reported the experiment on approach- 
avoidance conflict in which positive and negative forces were directly measured by 
means of a harness on the rat subject. Zimbardo’s 1969 book concerns the cognitive 
control of motivation. Singh (1970) has reported an apparent preference for bar 
pressing to obtain rewards over being given the same rewards directly (“free- 
loading”) in both rats and children 


Neurophysiology of Motivation 

The initial report of the ESB research was made by the two pioneer investi- 
gators, Olds and Milner (1954). Subsequent research is detailed in Olds and Olds 
(1965) and in most of the standard texts on physiological psychology. Spragg 
(1940) reported the early experiment demonstrating drug addiction in chimpanzees. 
The more recent experiment with rats was performed by Nichols (1965). 


Significance of Motives 

Marx and Tombaugh (1967) indicate the significance of motivational processes, 
with special reference to education. The self-actualization concept is forcefully 
presented by Maslow (1962) in the developmental framework described in the text. 
Irwin (1971) emphasizes the role of choice, intention, and volition in human 
motivation. Dember (1974) has pointed out the great potency of ideological 
motives, which he feels have not been given sufficient attention. 


This distressed young man opens 
our discussion of emotion. The 
complex psychological and physio- 
logical components of emotional 
behavior are of significant per- 
sonal interest to all of us because 
they are often the basis for evalu- 
ation of the quality of existence. 
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motion is a particularly broad and multifaceted psychological phe- 
nomenon. It has experiential (conscious), behavioral, and physiological 
facets, all of which must be considered for an adequate appreciation. 
Emotions range from purely sensory experiences with minimal cognitive 
or situational content to complex social interactions. Because of this 
great scope definitive generalizations that apply to all emotions are 
difficult to obtain. 

This chapter concentrates on the primary interpersonal emotions of 
love and hate, fear and anger. The growth, expression, control, and 
personal and social effects of these emotional processes are described, 
It is emphasized that repeated occurrences of emotional reactions tend 
to build up areas of sensitivity of varying degrees of specificity. Al- 
though these “sore spots” may not often surface and may remain un- 
detected and even unsuspected by one’s associates, they stay dormant, 
in a state of readiness, until triggered, perhaps by some thoughtless 
comment or act. Emotion-precipitating responses may seem quite in- 
nocuous to the offender, who receives the brunt of an unexpectedly 
strong and emotional reaction, to which he may then respond emo- 
tionally himself. Such reciprocal attacks, with neither of the two (or 
more) antagonists ever really appreciating the perspective of the 
other(s), constitute the basis of many interpersonal problems (e.g., in 
marital incompatibility, sibling rivalry). 

This chapter concludes with a discussion of the physiology of 
emotion and the major theories of emotion, in which recent experimental 
demonstrations of the key role of cognition are stressed. 

Two supplements are of special relevance to emotion: B-6, which 
provides a detailed account of certain dimensions of human love, and 
B-3, which surveys the problem of psychosomatic (emotionally in- 
duced) illness. 


Emotion is another of those concepts, so common in psychology, that practically 
everyone more or less understands but that is nevertheless extremely difficult to 
define exactly. Most often emotion refers to a generalized disturbance or “stirring 
up” of the organism, with characteristic conscious, behavioral, and physiological 
concomitants. Which of these three concomitants is most centrally associated with 
emotion is a question that has long occupied theorists, as we shall see later in this 
chapter. Placement of the treatment of emotion in this part, rather than with other 
major conscious phenomena, does not mean a commitment to the behavioral 
component as being any more essential than either of the other two components. 
The organism is by definition an integrated entity and it is only for purposes of 
investigation that any generalized process, such as emotion, can be theoretically 
divided into separate components. Moreover, any investigator is free to emphasize 
whichever type of definition he chooses; emotion is, therefore, whichever com- 
ponent process one wishes it to be. However, a full understanding of emotion and 


its contributions to both behavior and experience can be fully achieved only when 
all the component features are given adequate attention. 

Unfortunately, there has been a tendency to treat emotion as an undesirable 
problem, as a hindrance to maximal intellectual functioning. Indeed, as we have 
seen in our consideration of clear thinking, it is often just that. But emotion is also 
a very desirable feature of life. It is emotion that adds flavor to living; life without 
emotion would be peculiarly dull and tasteless. The heights of man’s experi- 
ence—his joys and his ecstasies—are just as important a part of his emotional life as 
are the depths of grief and despair to which he can descend. 

These comments suggest one of the major problems that the scientist meets in 
attempting to cope with emotion: it is so broad and multifaceted a set of phe- 
nomena that few definitive statements can be made to fit all its aspects. Treating 
emotion as an entity, although necessary for textbook exposition, can only com- 
pound the difficulties of understanding unless its complexity and breadth are fully 
recognized. In this respect, again, emotion is no different from other global 
concepts, such as learning or personality. In order, therefore, to permit some kind 
of toehold on this vast and slippery subject we start our consideration of emotion 
with a brief survey of the ways in which it can be dimensionalized, rather than with 
any attempt to provide a precise definition. 


DIMENSIONS OF EMOTIONS 


The dimensions along which emotions can be most meaningfully ordered seem 
to be affective tone (pleasantness or unpleasantness), intensity, temporal duration, 
and complexity. 

AFFECTIVE TONE. The pleasant or unpleasant character of an emotion may well 
be its most important characteristic. Certainly this seems to be the most funda- 
mental characteristic. Much of the motivating power of emotions is mediated by 
means of the apparent attractiveness of the positive emotions or the apparent 
repulsion of the negative emotions. The affective tone of an emotion refers directly 
to its introspective, or conscious, pleasant or unpleasant quality. Although organ- 
isms generally seem to be attracted to pleasant qualities and repelled by unpleasant 
ones it is not always easy to distinguish clearly between these qualities, especially in 
cases of relatively mild emotional arousal. For example, we may be attracted by a 
mild sense of danger, finding it stimulating and exciting (especially after a period of 
relative boredom), whereas the same stimulus as it increases in intensity may 
become distinctly unpleasant; thus the black bear ambling peaceably along a path is 
quite a different emotional stimulus from the same bear up close and moving more 
determinedly. 

It is often difficult to separate causal relationships in emotional situations. Do we 
move toward a positive stimulus, such as the bear at a distance, because we 
experience a pleasant conscious state, or do we experience the pleasantness because 
we are moving toward the positive stimulus? This will be recognized as the same 
type of question William James asked with regard to the conscious feeling in an 
emotion and the stirred-up physiological reaction, as we shall see later in this 
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chapter. How we answer the question will likely be in accordance with our own 
view of the role of consciousness in emotions. Nevertheless, it should be noted that 
the positive-negative dichotomy of stimuli functions at the lowest levels of animal 
life; for example, it may even occur in the approach or avoidance movements of a 
single-celled amoeba or paramecium to different stimuli. The kind of consciousness 
with which humans are familiar can hardly exist in such simple organisms. It thus 
appears to be safe to assume that the positive-negative dimension is a most 
primitive one. What is added to it by the emergence of pleasant and unpleasant 
conscious experiences remains to be seen. 

INTENSITY. The intensity of emotions can be manifested in any of the three 
component processes mentioned—consciousness, behavior, or physiological reac- 
tion. The correlation among the vigor of these different kinds of processes is far 
from perfect. Thus, for example, the seemingly inert man who has just been 
insulted by his boss may be seething inside (both consciously and physiologically), 
although giving no overt behavioral indication of such strong emotion. Or, on the 
contrary, the vigorously reacting individual (even when not “acting”) may actually 
be very little disturbed, either consciously or physiologically. But these extremes 
are exceptional instances, and often the degree of emotional excitement is reflected 
with reasonable fidelity in vigor of overt behavior and physiological reactivity as 
well as in disturbance of consciousness. 

TEMPORAL Duration. Emotional reactions vary widely in their temporal 
duration. Some are very brief. A pain reaction, for example, may be momentary 
and have no lasting effects. Most emotional reactions tend to persist over longer 
times, and indeed may have permanent consequences (witness the psychosomatic 
symptoms considered in Supplement B-3). 

Two special categories of temporally prolonged emotional states, mood and 
temperament, are generally recognized. A mood is an emotionally tinged affective 
condition that lasts for hours or even days; one is said to be “moody” when he is 
subject to such long-lasting emotional states. A moody person typically expresses 
his emotionality in a generalized manner—the grumpy individual is likely to be 
negative to most social contact as long as the mood lasts, and the extremely happy 
(euphoric) individual is generally positive in his reactivity, Like other emotional 
conditions, moods vary markedly in intensity. A moody individual can be violent in 
his overt behavior (and presumably in his inner experience also) but more often the 
mood is expressed in a relatively low-key manner. When some particular type of 
emotional state becomes more chronic, and seems to be characteristic of an 
individual most of the time, it is referred to as temperament. This is an important 
dimension of personality, and so is discussed at more length in Chapter 16; the term 
trait refers to this kind of condition. 

Comptexity. One of the most striking aspects of emotions is their diversity. 
Psychologists have lagged far behind novelists and poets in their delineation of the 
great variety of combinations of separate kinds of feelings that are involved in 
emotions. The pure emotion, such as sheer rage or pure fear, is probably less 
common than the more subtle reactions called remorse or jealousy. Indeed, some 
have asserted that we can describe as many emotional experiences as we can 
identify types of stimulating situations. Whether or not it is necessary to accept this 


extreme position it is certainly true that the subtlety of emotional reactivity, in its 
conscious and behavioral aspects probably more than its physiological, is sufficient 
to test the resources of the most gifted artist. The psychologist will need to 
introduce a degree of clarifying simplicity, as he attempts to impart some order into 
this magnificently confused picture. The classification of emotions that follows is 
a first step in that direction. 


TYPES OF EMOTIONS 


Verbal labels are especially inadequate as representations of the salient features of 
emotions, let alone the more subtle nuances. The situation is basically like that 
which obtains in the naming of colors, as discussed in Chapter 7, but here it is 
aggravated by the more volatile character of the phenomena. Nevertheless, we can 
at least categorize the major types of emotions by their origin and their objects. 
Using these criteria, we can isolate two major sources of emotion—situations and 
organisms (mainly human)—and then make some further subdivisions according to 
objects of the emotions within each of these categories. 

Table 15-1 provides a summary of the various types of emotion in this classifi- 
cation as they are discussed in the following paragraphs. 


Situational Emotions 

Emotions aroused by situations can be broken down into those initiated by the 
immediate stimulus situation by means of direct sensory effects and those related to 
the more long-term motivational or other characteristics of the situation. 

Direct SENSORY EFFECTS. The sensory basis of some emotional reactions is 


Table 15-1 Classification of Types of Emotion According to Origin and Object 
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exemplified best by pain. Any severe stimulus that damages bodily structure, 
especially at the periphery of the body, is likely to elicit a pain reaction. Whether 
the pain response leads to anger (attack) or fear (withdrawal) depends upon the 
nature of the situation, and the organism’s awareness of it. Thus although the initial 
emotional reaction of pain is largely unconditioned, what follows is very largely a 
function of learning; in other words, it is a function of how the organism perceives 
the situation. Thus it is impossible to make any absolute, hard-and-fast distinction 
between strictly sensory and situational determinants, although pure types can be 
conceptually distinguished. 

Positive or pleasurable responses to sensory stimulation, sometimes referred to as 
delight, usually attract less attention than the negative reactions. “Creature com- 
forts,” such as warmth and food, represent situations that are associated with 
pleasurable emotional responses. The variety of such responses is very great; any 
sensory modality can provide some degree of emotional satisfaction. Here again, 
however, it is impossible to make an absolute distinction from the broader moti- 
vational properties of the situation; how much of an individual’s pleasurable 
reaction to the soft feel of mink is produced by the sheer sensory response to the fur 
itself and how much by the more complex motivational satisfactions a:sociated 
with the gift? Similarly, how much of the home-run hitter’s satisfaction comes from 
the solid feel of the bat on the ball and how much from the effects thereby 
produced, or at least the increment in the statistical achievements of the batter? 
Obviously both types of situational emotion are involved in many such instances 
and there is no simple way of separating them. 

Primary Emotions. We have already introduced the topic of motivation, as 
separate from the immediate sensory experience. Most emotions are aroused by the 
way in which the organism perceives the stimulus situation, with respect to its own 
motives of various sorts. Four fundamental types of emotional reaction, which are 
sometimes referred to as primary emotions, can be distinguished. 

Happiness. By whatever name (e.g., joy, delight, ecstasy), a happy response is 
the product of satisfaction of a motive. The stronger or deeper the motive, and the 
more adequate the consummation, the greater the happiness. 

Sorrow. At the other end of the affective continuum from happiness is the 
emotion called sorrow, which results from the loss of a goal or a desired object. In 
its extreme form, sorrow turns into severe grief and even depression and is 
characterized by a markedly reduced level of overt activity and a tendency to dwell 
upon the loss. Although there are various forms that this negative emotion can take, 
it is always basically unpleasant to some degree; we can disregard some of the 
apparent exceptions, such as the person who seems to enjoy attending funerals, on 
the ground that true sorrow has not been experienced to any substantial degree, but 
it is also true that sorrow can be tempered by ameliorating processes, such as deep 
religious convictions attendant upon the loss of a loved one. 

Fear. Also at the other end of the affective continuum from pleasure, but not 
quite so squarely opposed to happiness, is the emotion of fear. It is no more 
possible to characterize the felt emotion of fear (or any other of the primary 
emotions, for that matter) to the uninitiated person in verbal terms than it is to tell 
him what the sensation of red or blue is like. But cach of us has experienced the 


emotion of fear, as a conscious response to real or fancied danger or threat. Basic to 
fear is the realization that one is not able to ward off the danger that threatens. For 
example, approaching traffic at an intersection as one’s automobile coasts down a 
steep hill constitutes very little of a fear stimulus to a driver, until he finds that his 
brakes have gone out and that he has no control over his automobile. 

ANGER. Blocking of some goal-directed activity, either real or fancied, is the 
normal stimulus for the anger reaction. Whether anger or fear results in this kind of 
frustration situation depends, again, upon the organism’s perception of the situa- 
tion. There are numerous situations in which a delicate balance exists between fear, 
or withdrawal, and anger, or attack, tendencies. Consider the automobile driver 
who has just been struck from behind by another automobile. After the initial 
emotional shock has disappeared, he may become very angry indeed, until he 
observes that the other driver is (1) exceptionally large and/or menacing, perhaps 
carrying a weapon; (2) a police officer; or (3) a friend. In most of these cases the 
anger is quite likely to dissipate rapidly and even turn into mild fear, or appre- 
hension. 

Like other primary emotions, anger shows an enormous variation in intensity, 
ranging from the mildest exasperation to the most violent rage. Also like the other 
emotions, it mixes in many subtle ways with a variety of other feelings. It should 
also be mentioned that by no means all frustrating situations produce anger or fear, 
or necessarily any emotion for that matter. Aggression, which is the most common 
form of persistent anger, is discussed in Supplement B-5. 

EVALUATIVE EMOTIONS. There is another type of emotional reaction to situations 
that seems to be sufficiently different from either the sensory or the primary 
emotions to merit special attention as a separate category. These emotions involve 
evaluation or appreciation of situations. Examples of this kind of relatively mild 
emotional response are esthetic reactions to artistic performance or production, in 
which the sensory element is likely to be pronounced, and responses to humor, in 
which the cognitive element is more important. Awe, as of the wonders of nature 
(or man), and religious emotions of various sorts are other instances of this kind of 
response to situations. These reactions are labeled as emotions because the organ- 
ism is quite clearly stirred up, as evidenced both by his introspective reports and his 
overt behavior, but the emotional arousal is to a lesser degree than typically occurs 
in other types of emotional situations. 


Social Emotions 
Emotions directly relating to people can be divided into two major classes, those 


of self-referral and those involving reactions to others. It is obvious that there will 
be much overlap between social emotions and situational emotions, in that prac- 
tically all the former will involve situations. The distinction hinges upon the degree 
to which the focus in the emotional reaction is on the particular person or persons in 
the situation rather than on the situation. Because our classification and description 
is for expository rather than research or theoretical purposes the fact that the 
categories indicated are not neatly separable need not be a matter for serious 


concern. 
SELF-APPRAISAL EMOTIONS. The capacity of the human organism to appraise 
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himself is certainly one of man’s most significant features. Here the broad outlines 
of the more important self-referral emotional reactions will be indicated; in 
Chapter 16 a more detailed exposition of these conditions and factors in personality 
organization is given. 

SELF-ESTEEM: PRIDE AND SHAME. The esteem in which one holds himself is a 
function of many social and personal variables. Among the more important of these 
are the kinds of standards, with regard to various performance categories, such as 
academic, athletic, economic, and the like, observed in the society in which one 
lives. But more important than such external, social standards are one’s own 
personal standards, which are determined by the complex interaction between 
various aspects of personality and the social standards. One’s level of aspiration, 
with regard to each of the performance tests faced, is a potent determinant of 
self-esteem. Thus the objective nature of one’s performance—how poorly or how 
well one does by the usual standards of society—is a less significant factor than 
one’s relative achievement—how well one does with respect to the level of aspira- 
tion that he has set for himself, either explicitly or more likely implicitly. 

GUILT AND REMORSE. Whereas shame refers generally to lowered self-esteem in 
one form or another, guilt is a more specific emotional reaction to a particular 
violation of a code of ethics or moral behavior. The stress in our culture upon sin 
and consequent guilt, with respect to a variety of behaviors, has exaggerated the 
problem. Religious dogma provides the most obvious example of the kind of code 
that invites violation and guilt, but there are other less explicit codes that make 
significant contributions; for example, the strong personal moral code of an 
autocratic father may have little or nothing to do with religion but can serve to 
intimidate and distort the emotional development of the entire family. Any rigid 
code of behavior invites violation and can contribute to the arousal of guilt feelings 
that have deep and pervasive consequences on personality development. ' 

Remorse may be recognized as an explicit and extended variety of guilt feeling. 
Dwelling upon moral violations is characteristic of many segments of our culture. 
The implications that such needless exacerbation of guilt have for self-esteem and 
personality development are quite apparent. 

INTERPERSONAL EMOTIONS: LOVE AND HATE. The affective continuum, with 
strong positive feelings on one end and strong negative feelings on the other end, is 
nowhere more evident than with respect to our reactions to “significant others” in 
our lives. We need not dwell long on these two extremes, love and hate, because 
they are familiar to everyone and they are treated more elaborately in other places. 
Here we may simply identify Jove as a more or less intense emotional attachment 
for other individuals—with many subvarieties, such as romantic love, parental love, 
and the like—and hate as a more or less intense feeling of emotional repulsion 
toward other individuals—with varying degrees of fear and anger being most 
prominent in the emotional mix. Both love and hate tend to be persistent or 
enduring emotional conditions; further, both show characteristically periodic 
increments and decrements, which are mostly associated with the presence or 
absence (or more accurately, the proximity in reality or imagination) of the target 
individuals, If absence does in fact “make the heart grow fonder,” it is because the 
physical removal of the loved individual is offset by an increased amount of 


thought and fantasy, so that the linearity of the relationship between proximity and 
emotional intensity is maintained. 


Effects of Emotional Arousal 

The important relationship of emotional arousal to other behavioral processes is 
far too complex to be neatly and fully described in a simple manner, but some of 
the more prominent processes can be briefly described. 

SHORT-TERM Errects. Emotional arousal has certain contradictory effects. On 
the one hand, it is often disruptive of performance (e.g., “stage fright”), and on 
the other hand, emotional arousal can be an important factor in organizing behavior 
and in the mobilization of resources brought to bear on a problem. Although some 
degree of exaggeration must be admitted, there is nontheless good reason to accept 
the essential accuracy of the many stories that demonstrate the extraordinary feats, 
as of physical strength or endurance, that can be achieved by persons under 
sufficient emotional arousal. In large part, these achievements must be credited to 
the high degree of motivation produced by such emotions. 

Normally the disruptive effects of emotional arousal are more evident; the 
indecision or vacillation and the precipitate actions often evidenced by persons in 
acute emergencies, such as being trapped in a burning building, are dramatic 
illustrations. 

In general, a moderate degree of emotional arousal is believed to be optimal for 
efficiency of behavior. Figure 15-1 represents this generalized relationship. How- 
ever, quite different kinds of relationships from the hypothetical one shown there 
can be anticipated under various circumstances. ‘Thus highly trained skills may be 
expected to show both quicker facilitation and delayed disruption as the degree of 
emotional involvement increases; nevertheless, even well practiced acts, such as 


15-1 Hypothetical generalized relation- 
ship between degree of emotional arousal 
and efficiency of performance. 
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providing one’s own address or telephone number, can be momentarily “forgotten” 
under conditions of sufficient duress or terror and consequent emotionality. 
Complex tasks requiring, say, fine sensory discriminations may be expected to be 
much more susceptible to disruption by emotional arousal than relatively gross 
responses utilizing sheer physical force. 

The relationship between emotionality and behavioral efficiency may be demon- 
strated even when indirect measures of emotionality are used. Various types of 
personality inventories designed to assess the level of chronic anxiety have been 
developed. When subjects in learning experiments are categorized according to 
their scores on these measures, highly anxious individuals are found to perform 
better on simple tasks, but more poorly on complex ones. 

ROLE OF CONFIDENCE. The disruptive emotionality that interferes with efficiency 
of performance in such phenomena as stage fright can be prevented, under normal 
circumstances, by sufficient prior practice and experience. Such experience not only 
helps to perfect the particular skills needed but also builds self-confidence. This last 
factor may be of greater importance than the skills themselves, granted some 
minimal level of proficiency, because the performer with adequate confidence is not 
likely to be emotionally upset. 

The role of confidence is often quite subtle. Consider, for example, the rash of 
4-minute-mile runs that occurred once the first such mile had been run. Breaking of 
the imaginary “barrier” by that first runner apparently gave other runners of that 
same general caliber sufficient confidence that they were able to put forth the extra 
effort that pushed them past the magic number. Although such auxiliary conditions 
as improved training techniques may have had something to do with the improved 
performances, the major factor must be regarded as the knowledge that the feat not 
only could be done but actually had been done. 

Lonc-TerM Errects. The disruptive effects of emotionality thus far described 
are immediate and readily identified. More chronic or long-term effects are less 
readily identified but are generally believed to be even more serious in terms of 


personality development and deterioration. These are described in Supplements 
B-2 and B-3. 


GROWTH AND CONTROL OF EMOTIONS 


In this section we start our more detailed consideration of emotions, with some 
generalized observations concerning their development in infancy and childhood. 
We review the problem of discrimination of emotions, looking at some of the work 
done on their expression. We then look more closely at some of the more prom- 
inent emotions, notably love, fear, and anger, and comment on the important 
personal and social problem of emotional control. 

EMOTIONAL DEVELOPMENT IN INFANCY. There seems to be general agreement 
that the earliest expression of emotion in the human infant is diffuse and not 
restricted to any clearly identifiable mode of expression. This generalized excite- 
ment begins to differentiate, about three months of age, into positive and negative 
emotions, approach (joy and delight), and then into avoidance (mainly fear and 


anger) by six months. Joy subsequently differentiates into situational delight and 
personal affection, attached first to adults and then to children. 

The most detailed account of the development of affection has been provided by 
Harry Harlow and his associates, working on rhesus monkeys at the Primate Center 
at the University of Wisconsin. They have identified a heirarchical system of 
affectional stages, with each new stage dependent for its full development on the 
consummation of the previous stage. Although monkey love may not be exactly the 
same as people love, the broad outlines of this research are probably reasonably 
representative of human emotional development. Descriptions of these stages 
follow (pp. 467 ff.). 

Some of the most influential early research on infantile emotional expression was 
conducted by John Watson, the founder of the behaviorism school. Watson was 
concerned with the nature of the first stimuli that are effective in producing 
emotional responses in the infant. He decided that each of three primary emotions 
had a characteristic type of eliciting stimulus in the newborn. Love (cooing, 
expansive behavior) was elicited by stroking and petting, including stimulation of 
the erogenous (pleasurable) zones. Fear was elicited by loud sounds and sudden loss 
of support (dropping baby, or pulling out crib mattress); fear was expressed by 
crying and generally disturbed behavior. Anger was elicited by physical restraint of 
the movement of the baby (as by binding its arms with cloth) and was expressed, in 
4 manner that is all too familiar to parents, by crying, holding of breath, and 
thrusting out of legs. (Apparently Watson regarded crying associated with wetness 
and lack of food as sufficiently normal to require no emotional classification!) 

In general, as the child ages, emotional expressions become less frequent. Those 
that occur, however, tend to be more differentiated—that is, more specific to 
situations as well as more clearly identifiable behaviorally. Further comments on 
the developmental aspects of emotional behavior are provided later in this chapter, 
under the specific emotions described. 

DISCRIMINATION OF EMOTIONS. Popular opinion notwithstanding, experiments 
have consistently demonstrated that people are remarkably inefficient in judging 
emotions by observing behavior, unless they are also allowed to observe the 
stimulating situation. In experimental situations people serving as judges are 
consistently unable to discriminate emotions from facial expressions alone. Even 
with characteristic facial expressions designed to express particular emotional 
states—as stylized in acting, for example—such judges will typically confuse the 
emotions that are represented. In general, the more subtle emotions (e.g., pity, 
disdain, sympathy, suspicion) are more difficult to identify; the more common and 
the relatively simpler emotions (e.g. happiness, fear, anger, surprise) are easier to 
detect. 

There are reliable differences between various cues with respect to their contri- 
bution to emotional discrimination. Consider Figure 15-2. It is apparent that the 
mouth contributes much more strongly to our overall impression of emotionality 
than the eyes, thus accounting for the fact that composite photographs (c) and (d) 
resemble more closely original photographs (a) and (b), respectively. 

Accurate discrimination of emotions, especially of the more subtle ones, is often 
of considerable practical importance, as for instance in business operations like 


EMOTION 


selling, or in clinical interviews. Improvement in emotional discrimination does of 
course occur with practice, but rarely approaches maximal efficiency. The best 
insurance against making serious interpretive mistakes, which can be socially 
embarrassing as well as professionally or financially unsettling, is to have long 
experience in observing the behavior of the individual who is under observation; 
characteristic modes of emotional response are gradually learned by one’s spouse, 
parent, sibling, or close friend. But such advice is of little value to the salesman or 
the clinician, who must most often make decisions regarding emotionality in people 
who are complete strangers, whose basic motivations and stimulating situations are 
unclear. 


Love, fear, and anger in their various manifestations are generally regarded as the 
most important of the major emotions. Each will be considered with respect to 
some of the more important conclusions that can be drawn on the basis of 
contemporary scientific knowledge. 


LOVE 


Monkey Love 

Harlow’s long-term research program on rhesus monkeys is by far the most 
comprehensive experimentally based attempt to conceptualize and analyze the 
positive affectional systems in primates. The five interlocking affectional systems 
that have been identified in monkeys are, in order of appearance: maternal love, 
infant love, peer (age-mate) love, heterosexual love, and paternal love. The systems 
overlap temporally. Moreover, they do seem to be functionally interdependent. 
Unless the infant primate has experienced the comfort and security of the mother, 
or some surrogate, it is unlikely to develop its own love potential for the mother. 
Thus maternal love and infant love are reciprocally related; love of the infant for 
the mother is dependent upon the prior love of the mother for her infant. 

MATERNAL AND INFANT Love. Some interesting if anecodotal bits of evidence on 
the reciprocity of maternal and infant love in monkeys have been reported. In one 
case a young kitten was substituted for the monkey infant. The monkey mother 
accepted the kitten and tried valiantly to be a real mother to it. For example, she 
began to nurse it. Unfortunately, however, she failed as a mother and eventually 
lost interest in the kitten, but only for a simple but fundamental reason: the kitten 
was unable to cling, like the monkey infant, to the body of the mother. The failure 
was really in the kitten, or in the kitten’s inherited behavioral repertoire. The 
normal monkey infant spends many hours each day clinging tightly to the ventral 


15-2 two photographs (a) and (b) of the same individual with the eyes inter- 
changed in versions (c) and (d). How significantly do eye cues contribute to our per- 
ception of this individual’s emotional state? How important are mouth cues? 
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part of the mother’s body, suitably positioned for periodic breast feeding. In a 
second instance a monkey mother after a few days of preliminary effort lost interest 
in a badly disturbed monkey infant that engaged in autistic behavior, such as 
clinging to itself rather than the potential mother. The same mother later accepted 
completely and successfully a blind but normally clinging orphan. 

As mentioned in Chapter 10, surrogate mothers of various sorts were devised in 
the Wisconsin Primate Laboratory to determine the maternal stimuli that are most 
effective in turning mother love into infant love. Wire surrogate mothers and 
terry-cloth surrogate mothers with wooden faces were made available to large 
numbers of infant monkeys, both with and without fountain service (that is, 
milk-producing nipples). The results of these experiments may be summarized by 
saying that the biological need reduction provided by the nipple is of relatively 
small emotional value, contrary to the presumed implications of some of the more 
popular psychological views on motivation, whereas the cutaneous contact pro- 
vided by the cloth surrogate mother is quite clearly more effective than the austere 
stimulation of the wire surrogate mother. Infant monkeys, which would normally 
snuggle against their mother and so obtain warmth and coddling, definitely prefer 
the terry cloth substitute, even without milk, to the wire surrogate, even when milk 
and heat are also provided (see Figure 15-3). 

If real or surrogate monkey mothers are not provided, so that neither of the first 
two types of affection develops normally, the maturing monkey is forever stunted 
in his emotional development. Lacking the initial affectional impulses that are 
normally elicited by the mother, or mother surrogate, the infant monkey is not 
prepared to cope with the stresses and strains of playful age mates, as its depend- 
ence upon the mother is gradually reduced. The basic trust that has been learned in 
prolonged contact with mother now apparently serves to maintain the infant’s 
newly emerging social contact. Moreover, the body contact that the infant has long 
enjoyed with mother also seems to transfer to the play activities, in which sub- 
stantial amounts of physical contact are inevitable. 

PEER AND HETEROSEXUAL Love. The heterosexual stage, including sexual 
relationships, develops on the basis of physical contacts and emotional relationships 
established in play with age-mates of both sexes. The best evidence for the 
powerful role that prior affectional systems play in heterosexual adjustments is the 
utter failure in this sphere shown by monkeys that have been raised in isolation or 
have otherwise not enjoyed the usual give and take of peer play. Male and female 
monkeys reared in individual wire-mesh cages were unable to develop either infant 
love or peer love. Despite normal hormonal development, as measured by direct 
tests, and the normal occurrence of masturbatory behavior in both sexes, no 
heterosexual mating occurred. The damage to the affectional bonds was especially 
evident in the deprived males, which were unable to suppress their aggressive 
tendencies toward the female. They would show obvious signs of sexual arousal but 
were apparently then able only to engage in diffuse groping. The females, with a 
less active sex role, were able to display the usual sexual-presentation posture but 
were not able to support the mounted male; apparently they were turned off rather 
than on by body contact. 

Thus maturation of the gonads and their hormonal stimulants is by itself 


15-3 Choice of surrogate mother by baby 
ionkey. It is clear that the baby monkey prefers the 
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insufficient to insure adequate heterosexual behavior. Experimenters in the Wis- 
consin Primate Laboratory have identified the particular muscular components 
used in adult heterosexual behavior in the normal play activities of prepuberal 
rhesus monkeys of both sexes. These are mainly the penile erection of the male 
(and the corresponding but much less prominent clitoral erection of the female) and 
pelvic thrusting. Components of the more complex posturing required for monkey 
coitus have also been identified in the threat, passivity, and rigidity that are 
common in infant monkey play. Moreover, there are consistent sex differences with 
regard to the relative frequencies of these three behaviors; threatening is found to 
be a male prerogative and passivity and rigidity female characteristics, in keeping 
with the distinctly different behaviors required of male and female in sexual 
intercourse. 

PATERNAL Love. The final stage of monkey affection is that of paternal love. 
This type of affectional bond is quite clearly more sensitive to learned than strictly 
biological variables. The close association between father and offspring that leads 
to paternal affection is apparently a by-product of the conjoint operation of 
maternal and heterosexual bonds; that is, it is mother love that keeps the offspring 
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nearby during infancy; and the presence of the father is insured by the heterosexual 
bond between him and the mother. The mother is thus the pivotal influence in this 
affectional relationship, although she herself is not directly involved. 

IMPLICATIONS FOR HUMAN AFFECTION. There is at least a very gross parallel 
between these stages of monkey affection and those of the human. Nevertheless, it 
is apparent that many of the details described in the monkey research cannot be 
carried over totally to the human case. For example, the specific components of 
sexual intercourse differ. In general, human affectional relationships show a great 
deal more variability and a far greater susceptibility to the influence of learning and 
culture. 

Human infants are of course just as capable of love for mother and other 
attending adults as monkey infants, provided that the necessary stimuli are present. 
Moreover, they are apparently more prone to accept surrogates than monkeys, 
perhaps because they are less dependent upon body-contact stimulation. Observa- 
tions of human infants and children at play have in one case led to the conclusion 
that almost identical patterns to those reported for monkeys do in fact occur, 
although the specific behaviors differ. A major difference is the much greater 
involvement of cognitive factors, mediated by the extensive verbalization typically 
occurring in human play. Moreover, the effective mediators of the transfer from 
peer to heterosexual affection in the human would be a very wide variety of 
different kinds of social behaviors and attitudes. Underlying all of these, however, 
the basic trust that is generated by successful interpersonal relationships is probably 
even more essential for humans than for monkeys; its absence in many cases of 
chronic maladjustment may be regarded as a prime determinant of social and 
personal failure, both in life generally and in sexual adjustment. 

One interesting difference between monkey and human infants relates to the 
nature of the sensory modality that mediates effective social contact. In place of the 
clinging behavior that is so important to monkey infants, visual contact appears to 
be the effective means by which the human infant establishes social relationships. 
That there is also some influence of tactual sensation and clinging responses, 
however, is indicated by the persistence in many human infants and even children 
of close physical attachment to favorite blankets and teddy bears. 

A more extended discussion of human love is presented in Supplement B-6. 


HATE 


The emotion of hate is identified as an extreme antipathy combined with an 
element of malice or destructive intent, The normal target of hate is some other 
person, or group of persons, or institution, but occasionally a person may turn this 
extreme aversive response upon himself; in such cases severe behavior disturbance 
may ensue, even to the point of suicide. 

Genesis. The effective determinant of hate is generally a frustration of one kind 
or another, with the intense dislike or aversion focused upon the person(s) seen as 
the major agent(s) in the thwarting. Thus one may come to hate one’s boss, for real 
or imagined blocking of occupational advancement; one’s sibling for excelling in 
studies, sports, or social attractiveness; or one’s spouse for a great variety 0 


reasons. Hate is typically combined with one or more discernible other emotions of 
a negative sort, such as the jealousy implied in the sibling illustration just men- 
tioned. Most often hate seems to be mixed with anger, and to a lesser degree with 
fear. The former fact would of course account for the observation that hate 
typically involves some degree of aggressive motivation. The complexity of 
emotional mix that is associated with hate is suggested by some of its main 
synonyms, each of which carries a slightly different connotation: loathe (extreme 
dislike and disgust but minimal aggression), detest (violent antipathy), abhor 
(maximal repugnance, without active enmity), and abominate (profound detesta- 
tion, with a strong hint of inability to tolerate a shameful object). 

The most critical aspect of hate is its development. Rarely does so strong an 
emotion develop quickly, in the absence of previous emotional reactions. Typically 
hate grows in intensity from the accumulation of small irritations and resentments. 
Sometimes these resentments are harbored within a person and allowed to accum- 
ulate with little mutual animosity; that is, the hate that develops is essentially a 
one-sided affair. An employee, for example, may be quite careful not to allow his 
enmity toward his tyrannical boss to show. More often, however, there is a 
reciprocal development of negative emotionality. The hate of one sibling for 
another, or of an individual for his or her spouse, is likely to be of this mutual type. 

The most important feature of such situations is the fact that each of the 
participants perceives and interprets the situation from quite a different vantage point, 
and generally does not recognize this fact. Thus the husband’s apparently innocuous 
and trivial comment at the breakfast table may have no malicious intent but may be 
taken in quite a different manner by the wife. Should several such comments 
follow, the accumulation of resentment can be very rapid, with each successive 
comment requiring less in the way of perceived insult to arouse an emotional 
reaction—and eventually therefore an overtly angry retort. Receiving this kind of 
emotional attack in the apparent absence of any reasonable basis is of course one of 
the surer ways to elicit a counterattack, and a shouting match can very quickly 
ensue. The major ingredient for this unfortunate and all too common development 
is the cumulative buildup of emotional sensitivity on the basis of the mutually 
aggravating stimulation. 

Probably the best general insurance against the development of psychologically 
debilitating hatred and associated aggressive behavior is the maintenance of as 
much openness in communication as possible, along with a studied effort to see the 
other side of questions and arguments. If these safeguards can be developed the 
mutual antagonisms, and the consequent accumulation of resentments, can be 
attenuated. Pee d ; : 

It should be pointed out, however, that “bringing things out in the open” is 
not a panacea for interpersonal friction. Some deliberately contrived communi- 
cation meetings held among people who are having relationship problems do not 
work; in fact, the result may be to make the participants more aware of the actual 
reasons for their poorly articulated dislike of one another. The moral is that 
to understand is not necessarily to forgive or to like, but probably there is some 
sort of gain to be derived from placing even hostility on a realistic basis. If 
people are not getting along, they should at least be aware of the reasons. 
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ANGER 


Of the various emotional states on the unpleasant side of the affective continuum, 
anger is possibly the least unpleasant. Perhaps the relatively mild unpleasantness 
associated with anger is a reflection of its typically transient character. All emotions 
tend to dissipate when introspectively analyzed, but none any faster than anger; it 
is simply not possible to remain thoroughly angry when one is simultaneously 
attempting to examine his emotional state. Under normal (that is, nonintrospective) 
conditions also, anger tends to rise and fall rapidly, as suggested by the idiomatic 
term fit of anger. 

As indicated earlier, the fundamental stimulus condition eliciting anger is some 
kind of frustration, and especially any kind of personal attack upon oneself or a 
valued object. By no means all frustrating situations lead to anger, however. The 
responses to frustration and attack are often unpredictable, even when some 
knowledge of the personal characteristics of the reacting individual is available. 
Because of its centrality in behavioral adjustment generally as well as its central 
role in eliciting anger, the problem of frustration and the reactions to frustration 
will be considered here in some detail. 


Frustration Situations. 

Inevitable as it is in life, frustration as a basic process occurs in an 
amazing variety of forms. There are of course many ways of categorizing frustrat- 
ing, or blocking, situations for human organisms. Here we select four prototypic 
kinds of blocks of ongoing, motivated behavior as representative of the great 
variety of frustrations that all of us face at one time or another. 

PuysicaL BLocks. This type of blocking is clearly the most primitive; frustra- 
tion in such situations can be mediated by objects (e.g., the barrier imposed in the 
Umweg reasoning problem illustrated in Figure 11-4) or by living organisms, 
including people. In this type of frustrating situation the human thus is a blocking 
agent because of his physical presence—especially in the case of infants and 
children, where sheer size is a powerful determinant of behavior—much in the 
same way as, for example, a threatening watchdog. 

SoctaL BLocks. The effective block can be an institutional rule or practice of 
one kind or another (e.g., the requirement of a particular grade-point average or a 
certain sum of money for fees before admission to a course of study by a college, or 
the presence of a first-string football player who keeps one from playing regularly 
in his desired position throughout a season, or the sudden appearance of one’s 
parents during a musical or dramatic performance). Social blocks in general are 
more likely to arouse emotional reactions than physical blocks, in part because of 
the prior opportunity one has had to develop such reactions with respect to the 
social agents. 

PERSONAL BLOCKS. Frustration resulting from personal inadequacy, either real or 
imagined, is a very common phenomenon in our society. There are so many 
standards of various kinds to which we are exposed, and against which our 
performance is measured, that some degree of such frustration is inevitable. 

SITUATIONAL BLOCKS: CONFLICT. The final category of frustrating modes is one 


that has to do directly with the situation (and often the social and personal factors 
in the situation) itself. When there are strong but incompatible motives acting on 
the individual, conflict is generally the outcome. Conflict is a potent frustrating 
condition. However, it tends to be resolved by deep-seated and often quite habitual 
modes of responding (such as the “defense mechanisms” first identified by Freud). 
Further pursuit of this topic is therefore deferred until the subject of personality 
(Chapter 16) can be fully treated. Although emotional reactions are of course 
important parts of conflicts, no unique forms appear to be involved. 


Reactions to Frustration 

The range of reactions to frustration is almost as great as the diversity of 
frustrating situations. Physical blocks or attacks (e.g. sudden intense pain produced 
in a caged or harnessed animal by electric shock) tend to evoke primarily physical 
attack or aggression responses (e.g., violent biting by the shocked animal, even 
though it is normally quite docile). More subtle types of frustrating conditions or 
attacks (e.g, barbed comments by one’s age mates concerning inappropriate 
behavior) are likely to evoke reciprocating responses; the socialization process is 
generally quite effective in reducing the physical dimensions of aggression, al- 
though the price that is ultimately paid for such suppression of emotional expres- 
sion may be much higher than is normally assumed. 

Among the more common versions of the subtle, socialized response to frustra- 
tion, with or without an anger component, is that of displaced aggression. 
Displacement of aggression occurs when an initially irrelevant and logically 
unrelated target bears the brunt of the aggressive counterattack; it is more likely to 
occur, of course, when the relevant and logical target, the initial attacker or 
frustrating agent, is either too big and powerful to be effectively counterattacked or 
social pressures prevent a direct response. The scapegoat is such a substitute target 
for aggression (e.g., the Jews in Germany after the defeat by the Allied powers in 
World War I). A complex fabrication of justifications sometimes accompanies 
scapegoating behavior. When anger is turned inward much in the way that hate can 
be under seriously disturbed emotional conditions, suicide is a possible consequence 
of displaced aggression. If no such definite targets are attacked, completely inno- 
cent victims are apparently sometimes hit after a long period of brooding; the 
occasional shooting sprees of persons who go berserk and strike out at groups of 
strangers in explosive rage reactions may be regarded as possible occurrences of 
such chronic anger. The variable and unpredictable character of such outbursts is 
illustrated by the two mass murders of the summer of 1966 (eight girls at a student 
nursing home in Chicago and the shooting spree at the University of Texas in 
which sixteen persons were killed and an additional thirty wounded). 

A variety of other types of reactions to frustration and attack can occur, with 
varying degrees of emotional involvement but without either direct or indirect 
attack or aggression. Fixation, represented by stereotyped and often repetitive 
behavior, may occur, especially when there is a substantial element of surprise in 
the attack. Regression, which is a return to earlier and often childlike behavior, is 
another type of response. Withdrawal, or retreat, can also occur but has many 
diverse means of expression: for example, fantasy, in which substitute satisfactions 
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and victories may be won without the risks of battle in the real world; or, more 
positively, the attacked organism may simply accept defeat by showing submission. 
Ceremonial forms of submissive behavior are common ways of ending combat in 
the animal world and serve the important function of settling disputes over mates 
and territories without the risk of serious physical damage; in humans submissive 
postures and crying are human counterparts. 

More positive responses to frustration and attack are also quite possible and 
much to be desired. They may be considered as types of problem solving, with 
objective analysis of the situation and the roles of the participants. 


Control of Anger 

Although no precise set of directives can be provided for the effective control of 
anger a few broad guidelines and some comments about common social practices 
can be offered. 

The most commonly used social technique is punishment, which is a form of 
counteraggression. It would be foolish to hold that punishment does not afford 
some deterrent to the undesirable behavioral products of anger (direct aggression, 
especially), but there is little evidence that its efficacy is even approximately equal 
to that often assumed for it. Moreover, fear is an almost inevitable and usually 
quite undesirable concomitant of punishment. Thus in spite of the ease of its 
application, which helps to account for its popularity among controlling agents 
such as parents and teachers, punishment is best used sparingly for control of anger 
as well as other proscribed behaviors. 

The objective analysis mentioned above as a positive, socially effective reaction 
to frustration and attack is, ideally, the best way to handle anger. Unfortunately, 
however, not only is it difficult to instill in people as a habitual response, it is 
unlikely to be employed during the peak of the anger reaction. It follows that any 
way that the anger response can be managed without potentially self-defeating 
counterattacks will help to enable one to survive this critical initial period. Because 
the peak of an anger reaction usually passes rather quickly, such popular maxims as 
“count to ten” before taking action or making irrevocable decisions have consider- 
able merit. Indulging in physical action of an innocuous sort, such as simply taking 
a walk, permits one to work off some of the emotional tension (and may have the 
additional function of removing one at least momentarily from the emotion- 
eliciting stimuli and targets of aggression). The “cooling-off” period thus provided 
is an indispensable prerequisite to the development of sober second thoughts and 
the application of reasonable objectivity. 

Like other emotions, anger is best prevented, rather than “cured,” although it 
must be admitted that under some stimulating conditions a certain amount of anger 
is not only justifiable but personally therapeutic. The vast majority of anger 
reactions, nonetheless, are events without which one would probably be much 
better off. How to avoid such unnecessary anger? Here we can make two sorts of 
general comments. 

First, with regard to the critical problem of how to handle anger and temper 
tantrums in children, the best advice is to ignore them (which is, unfortunately, 

very difficult for many parents to do, even if they “know better”). This avoids 


giving the child the attention that he is often after. In other words, parents and 
other controlling adults need to avoid the reinforcement of anger outbursts. Simply 
ignoring them, as far as possible, while attempting to insure that no physical 
damage is done to the child or any targets of his anger, is generally the most 
effective procedure. Attempting to replace the anger outburst by a socially more 
desirable behavior is even better but this course runs more risks. For example, if 
one offers the angry child another plaything, to replace the one he just hurled 
against the wall (or against baby brother), he may be able to elicit more satisfactory 
responses to it but at the same time he may have reinforced the temper tantrum 
itself. 

Second, with regard to adolescent and adult anger the best insurance would seem 
to be avoidance of the prior annoyances and resentments that accumulate to 
produce the “chips” on the shoulder that predispose one to real anger. If one can 
keep such sensitive issues from smouldering into the ultimate flames of anger and 
rage by means of open communication and objectivity his chances of mature 
emotional status are immeasurably enhanced. 


FEAR 


More attention has probably been paid by psychologists to the fear emotion than 
to all the other emotions combined, and with good reason. By all odds, fear in its 
various forms is the most chronic and the most difficult emotion to control, and 
may very well do more psychological harm than all the other emotions combined. 
Theoretically, fear has been generally identified as the flight or withdrawal com- 
ponent of the “flight-fight” dichotomy of emotional reactivity. The primitive 
character of this kind of behavior is suggested by zoological research indicating that 
for each of the common mammalian species there exists a characteristic “flight 
distance,” a distance within which a wild animal will not permit another animal, 


such as a human, to approach without taking flight. Although such primitive and 
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presumably innate tendencies are overlaid in adult humans with learning, a 
somewhat similar phenomenon may be observed in the fact that an infant or young 
child will generally permit a strange (and potentially fear-producing) stimulus to be 
brought to within a certain distance, but only to that point, before his curiosity is 
suddenly overcome by withdrawal. 


Sources of Fear 

InFancy. The classical research on fear during infancy was performed by the 
behaviorist John Watson in the 1920’s. Watson’s conclusion was that in the infant, 
fear reactions could be produced by two types of stimulation, removal of physical 
support and a sudden loud noise. He therefore concluded that fear has a very 
limited inherited basis and that most if not all adult fears are attributable to 
learning. Moreover, the kind of learning involved was, according to Watson, a 
straightforward form of classical conditioning, as described below (and in Chapter 
11). 

MATURATION. As the child matures a great variety of new sources of fear emerge. 
Whether these can be entirely attributed to learning, as Watson thought, or whether 
inherited factors are also directly responsible cannot be determined readily. Cer- 
tainly some fears are quite clearly due to the special circumstances of an indi- 
vidual’s experience and so may be said to be learned; but even in such cases the 
contribution of biological inheritance cannot be disregarded, as is pointed out in the 
consideration of the so-called nature-nurture problem (Chapter 9). In any event it 
seems best to acknowledge that the emotional reactions of the maturing individual, 
and in particular the fear reactions, are a complex product of both biological and 
experiential conditions. 

The major component in the increased susceptibility to fear that accompanies 
maturation is cognitive. More specifically, one increasingly realizes the nature of 
various kinds of threatening conditions that must be coped with as he matures 
intellectually. Thus the essentially fearless infant or young child tends to develop 
first caution and eventually fear as he ages. 

One particularly important source of fear in the developing animal is visual 
novelty; unfamiliar objects and organisms constitute fear stimuli for many organ- 
isms. In animals, also, there seems to be a fear of approaching objects. 

LEARNING. Watson performed the first systematic research on the learning of 
fear. In a famous experiment he trained an eleven-month-old infant, named Albert, 
to fear a white rat. Prior tests demonstrated that Albert, who was an unusually calm 
and generally happy little boy, had no apparent fear of the rat or a wide range of 
similar stimuli. Fear training consisted of the experimenter presenting the white rat 
to Albert. As he reached out for it, a metal bar was struck behind his head, making 
a loud sound. When this first trial did not produce fear in Albert a second trial was 
administered. Now Albert showed a strong startle reaction and whimpered. After a 
week interval subsequent trials were given and Albert then cried whenever he was 
shown the rat. 

The demonstration of the acquisition of fear-producing properties by a number 
of objects that were similar in some way to the white rat was an important 
secondary result of this early research. Watson found that after the training Albert 
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showed fear reactions to such initially innocuous stimuli as a dog, a rabbit, a fur 
coat, and a wool or cotton object; like the white rat, these had been shown to be 
neutral or even positive stimuli. It was clear that the emotion of fear could not only 
be very quickly learned, with appropriate arrangements of stimuli, but that such 
learning could also readily involve, through the process called generalization (cf. 
Chapter 11), a very broad spectrum of other similar stimuli. 

PUNISHMENT. Of all the sources of fear in our society one of the most significant 
is punishment. A great deal of attention has been paid to this particular operation 
within recent years because of its prominence as a means of behavior control. In the 
home and the school punishment is likely to be used in a direct and explicit manner, 
whereas in many other facets of society it is more likely to be manipulated through 
threat (as in the business world, for example, where the threat of loss of occu- 
pational status may be much more potent than any actual losses). In any event fear 
is an almost inevitable concomitant of punishment and threat of punishment. 

Because of the ethical problems associated with the application of strong, 
persistent punishment to humans, most of this kind of research has been performed 
with animal subjects. One such experiment, which was described in Chapter 10, is 
especially noteworthy because it suggests the range of problems that are susceptible 
to experimental attack with animals. In this experiment eighteen-month-old beagle 
dogs were trained to discriminate between two kinds of food, a highly preferred 
food (canned meat), which they were punished for eating, and the customary dry 
laboratory chow, which they were permitted to eat. The punishment consisted ofa 
smart swat on the snout with a tightly rolled newspaper, administered by the 
experimenter from his position on a nearby chair. The main variable manipulated 
was delay of the punishment. One group of dogs was punished immediately, as 
soon as their mouths touched the tabooed meat. Other groups were punished after 
5 or 15 seconds of eating the meat. The experimenters were interested in studying 
the effects of delays of punishment. Their dependent variable was the dogs’ 
resistance to temptation, as measured by their eating the meat in test sessions 
during which the experimenter was absent from the room. 

The main results of this experiment were that the longer intervals of delay of 
punishment during training resulted in substantially less resistance to temptation in 
this group of dogs, even though they were just as effective in training the dogs to 
avoid the tabooed food during training as the immediate punishment. Furthermore, 
the immediate-punishment dogs showed a much greater level of fearfulness in 
training before beginning to eat the dry chow, even backing off from it repeatedly at 
first. Once they started to eat, however, they did so quite normally, gulping down 
the food with head in dish and tail vigorously wagging. The long-delay dogs, 0n 
the contrary, showed no signs of fear as they entered the room or approached the 
food but became quite fearful, completely in accord with the punishment condi- 
tions of their training, after they had snatched a few pellets from the dish; they 
would characteristically crawl behind the experimenter’s chair, urinate and defe- 
cate, and circle the room on their bellies before returning to snatch a few more 
pellets from the food dish. In general, the fear evidenced by these animals during 
training persisted into the test sessions; and the researchers reported that they 
seemed to behave then as though the experimenter were still actually in the room. 


The immediate-punishment animals, on the other hand, ate the tabooed horsemeat 
yoraciously and with no signs of fear once they broke the taboo during the test. 


Control of Fear 

A certain amount of fear, or at least caution, is obviously desirable, in view of the 
multiple hazards that exist in even the most stable society. As suggested, however, 
the amount of fear that many individuals exhibit is disproportionately large in 
relation to the actual dangers, as well as to a great extent inappropriately related to 
objects in the real world. Apart from the very serious personality disturbances that 
can be aggravated if not entirely produced by such emotional reactions, considered 
in Chapter 16, the typical individual pays a very high price in personal happiness 
and general adjustment for his excessive fear. The fearful child, for example, is 
simply unable to develop his potential, intellectually or otherwise. Moreover, 
unreasonable fear, once established, can have pervasive and far-reaching future 
effects long after the initial fear has been lost and forgotten; a slow start in 
arithmetic, for example, apparently correlated with fear of numerical operations, 
can permanently cripple a student insofar as subsequent appreciation of mathe- 
matical achievements is concerned. 

COUNTERCONDITIONING. For these many reasons psychologists have long been 
concerned with the problem of how to eliminate or at least reduce unreasonable 
fears, Watson himself turned to this problem in his research after demonstrating 
how readily fear conditioning can occur. He found the method of countercondition- 
ing—or replacement of the aversive fear response with a positive response—to be 
the most effective means of eliminating fear. To illustrate, we may return once 
more to Albert, Watson’s favorite subject. By keeping the aversive stimulus, the 
white rat, at a relatively safe distance Watson was able to keep the conditioned fear 
reaction from occurring. Then he introduced, in the presence of the white rat, an 
extremely positive stimulus, a chocolate bar. By gradually bringing the white rat 
closer while the child was reacting positively to the chocolate bar Watson was able 
to reduce the amount of fear it produced. But this process is a slow and difficult 
one, especially as contrasted with the speed of the emotional conditioning; it 
therefore requires much more patience and skill. There 1s always the danger that 
the conditioning process will go the wrong way. If the white rat, or other fear 
stimulus, should be brought too quickly up to the subject (as many parents and 
teachers would be tempted to do), the resulting fear reaction can quickly transfer to 
the positive stimulus itself, and a new fear stimulus be produced rather than an old 


one eliminated. 


Counterconditioning requires a high degree of knowledge and skill, and a 


carefully contrived situation. This technique is therefore of restricted practicality. 
Unfortunately, however, most of the other more commonly used attempts to 

reduce fear are almost uniformly ineffective. ' 
Disuse. The simplest procedure is that of disuse—the fear stimulus is avoided so 
to acquire renewed vigor. Put more positively, 


that it does not have the opportunity 
the subject either actively attempts to avoid the fear object or others attempt to 


shield him from it. Suppose that, for one reason or another, an individual has a 
strong and unreasonable fear of elevators or escalators. Suppose further that he is 
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able to avoid these objects, by regularly using stairs, so that the vigor of the 
emotional fear reaction is not renewed. Does it decrease over time? Unhappily, no. 
Not to any significant extent, at least. Emotional conditioning seems to be re- 
markably resistant to forgetting; merely avoiding relevant stimuli without taking 
more positive steps to eliminate them as fear stimuli rarely results in any sub- 
stantial reduction of their effectiveness. 

The persistence of emotional reactions of this kind was demonstrated in an early 
study of conditioning of the galvanic skin response (GSR). This is the change in 
electrical conductivity of the skin produced in emotional arousal and measured by 
electronic devices. Certain words used as stimuli in a free-association situation were 
associated with electric shock. Although these words were subsequently recalled 
less often than control (nonshocked) stimuli, they continued to produce an un- 
mistakable GSR in the subjects. This result occurred not only after a short interval 
(5 minutes) but also after a much longer interval (2 weeks), and subsequent research 
has indicated a much longer, almost indefinitely prolonged persistence of such 
emotional reactivity. 

OTHER ATTEMPTS AT CONTROLLING Fear. Another commonly attempted tech- 
nique is just the opposite of disuse; frequent application of the feared stimulus may 
be tried in an effort to extinguish its effectiveness. Some amelioration may occur 
with this technique, but it comes only slowly and after a very long period of 
stimulation. Moreover, there is some danger that strengthening rather than weaken- 
ing of the fear will occur, especially with younger subjects. 

Perhaps the least effective of all techniques, but at the same time unfortunately 
one of the most commonly attempted, is that of verbal appeal. A parent, for 
example, will simply appeal to the child, by saying that he or she “shouldn’t” be 
afraid of such and such an object. Needless to say, the value of such an approach is 
essentially unrelated to the magnitude of effort expended. Moreover, such verbal 
appeals May serve to aggravate and intensify the fear, by calling attention to it and 
arousing cognitive factors related to it; at best, they prevent more effective 
measures from being taken. 

A related but potentially even more damaging technique is that of ridicule. 
Especially when combined with sarcasm, as by parents or teachers, ridicule is likely 
to be harmful. It is intrinsically ineffective for the same basic reasons as verbal 
appeal, because it attempts to invoke the purely cognitive and voluntary aid of the 
subject in what is fundamentally an involuntary, autonomic function. Moreover, 
there is again a serious risk of conditioning going the wrong way; thus, for example, 
other persons with whom one is scornfully compared may become fear stimuli 
themselves, as a result of the emotionality elicited in connection with their naming. 

A somewhat more hopeful technique is to bring in social models—nonfearful 
individuals whose normal reactions to the fear stimulus might be copied by the 
fearful child. Certainly this behavioral technique is far safer than the verbal 
comparison, even when scorn and ridicule are not involved, because it allows the 
subject to experience, along with the model whom he is supposed to imitate, the 
reality of the feared stimulus. Like counterconditioning, however, this technique 

requires a high level of skill and much patience and is also subject to a reversal of 


conditioning (that is, if the undesirable emotional response occurs it may transfer to 
the model). 

Finally, it should be noted that anything that will help an individual to acquire 
improved skills with which he can cope with problems generally is likely to aid in 
the reduction of his fearfulness. Although this point does not address itself directly 
to any particular fear stimulus, the inappropriateness of fear responses to many 
stimuli is much more likely to be appreciated by secure and otherwise well-adjusted 
individuals. This point is especially relevant to young children; preschool nursery 
experience, for example, may so improve the coping skills of a child that many of 
his previous fears appear to diminish more or less of their own accord. And this 
desirable result is much more likely to occur, given the suggested improvement, if 
the fear reactions themselves have not been aggravated by the well-meaning but 
misdirected corrective efforts of adults. 


Worry and Anxiety 

Thus far in the discussion of fear as a primary emotion we have focused on 
emotional reactions to more or less specific stimuli. In humans especially, however, 
there are various related forms of negative emotionality that have less definite 
stimuli and more cognitive involvement, especially over a relatively long temporal 
span. Worry and anxiety are the most prominent of the labels given these atten- 
uated forms of fear and associated emotions. 

Worry can be identified as a kind of self-torment in which anticipation of 
unpleasant consequences predominates; the degree of specificity can vary over an 
enormously wide spectrum in worry, from highly specific distress concerning a 
particular physical symptom to the vaguest of premonitions of evil. Anxiety refers 
to a much more diffuse and highly generalized distress in which the source of fear 
is sometimes not at all identifiable; the term free-floating anxiety is often used to 
describe this extreme form. Anxiety seems to be a product of unresolved conflict 
and is characteristically marked by prolonged, intermittent arousal of some degree 
of tension. Because there are so many sources of conflict in any complex society 
anxiety is a most prevalent emotion of adult humans. Unhappy humans are thus 
much more frequently the victims of their own worries and anxieties than of more 
specific fears. . i , 

The origins of anxiety in particular can be traced to infancy. During the sixth 
month of human life the sight of a strange face typically produces a diffuse distress 
reaction called stranger anxiety. The infant may cry at the strange face, stop when 
it disappears, and begin again as soon as it reappears. Fortunately, by the twelfth 
month or so this kind of anxious reaction has usually weakened, soon to disappear. 
Lest the prospective parent who reads this rejoice too soon, however, attention 
must be called to another form of infant anxiety, which typically becomes evident 
around the tenth month. This reaction is called separation anxiety. It character- 
istically occurs whenever the infant’s mother leaves him, or even appears to be 
about to do so. Its occurrence in monkeys, even those whose mothers have been 
surrogate, suggests a high degree of incidence among higher mammalian forms at 
least. Again, crying and general agitation are typical of separation anxiety, and 
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these symptoms begin to diminish once the infant begins to develop increased 
perceptual and motor controls of his own. 

One of the more interesting features of anxiety in adult humans is its negligible 
occurrence under conditions of strict regimentation. Thus prisoners, who have few 
important decisions to make, are frequently found to be relatively free of anxiety. 
The same thing can be said of many mental patients, once their initial entry into an 
institution is completed. Anxieties begin to develop, however, if the regimentation 
is relaxed and the patients are given more latitude in making choices of various 
kinds. All these observations support the general conclusion relating anxiety to 
unresolved conflicts. 


We have had numerous occasions to refer to the physiological bases of emotionality 
throughout this chapter because of the intimate relationship between these changes 
and emotional reactivity. In this section we take a closer look at two partic” ‘arly 
important facets of the physiology of emotion. These are the preparatory rea..ions 
associated with the sympathetic branch of the autonomic nervous system au | the 
problem of detection of emotionality by physiological measures, populariy but 
inaccurately called lie detection. In Supplement B-3 we pursue the related matter of 
excessive emotionality and its ultimate disturbance of personal adjustment by 
means of physiological changes: the topic of psychosomatic illness. 


EMERGENCY REACTIONS: THE SYMPATHETIC PATTERN 


Physiological reactions of the body in emotion are in general concerned with 
preparation of the body for physical action. Arousal of the sympathetic division of 
the autonomic nervous system accounts for these effects. The major physiological 
changes are the following: The arteries in the large skeletal muscles relax, thus 
permitting an increased flow of blood, at the same time as the arteries supplying the 
digestive tract contract, reducing the blood flow; the net effect is to shunt increasing 
amounts of blood to the large muscles, an action that is facilitated by the immediate 
increase in both heart rate and blood pressure (subjectively felt as a “pounding 
heart”). The respiration rate also increases, resulting in faster acquisition of fresh 
oxygen. The improved circulation to the large muscles thus makes possible a 
higher and more efficient level of physical activity by bringing in more oxygen and 
removing fatigue products more quickly. The same effect is achieved by the 
breaking down of stored sugars in the liver, and their transport to the muscles by 
the bloodstream. Another change is faster clotting time of the blood, an effect that 
helps to insure recovery if serious wounds occur. Other changes less directly related 
to physical activity but potentially of value include the raising of hairs (hackles, in 
dogs or cats, which are more visible than the weaker effect in man), increased 
sweating, and enlargement of the pupils of the eyes. 

The changes described as a function of the sympathetic division of the auto- 
nomic nervous system are in general opposite to those induced by action of the 
parasympathetic division of that system. Whereas the sympathetic system is 
activated as part of the preparation of the body for action, the parasympathetic 


system is concerned with maintenance of the basic physiological functions that may 
be classified as vegetative in nature. The two systems for the most part innervate 
the same organs, and their action is generally reciprocal rather than merely 
antagonistic; increased sympathetic activation, as in a typical state of emotional 
srousal, is accompanied by reduced parasympathetic function. The beautifully 
precise manner in which these various internal regulatory processes are normally 
adjusted to keep the organism in tune with external environmental forces has led to 
the concept of homeostasis, which refers to the reciprocal or compensatory bodily 
adjustments made on the basis of feedback mechanisms. 

An interesting aspect of the emotional emergency process is that it is impossible, 
on the basis of the physiological effects themselves, to discriminate between 
emotional and nonemotional determinants. In other words, the same physiological 
changes appear to occur in emotion as in normal physical activity. Thus, for 
example, whether one is running from sheer fright or as a part of preplanned action 
in a contest cannot be determined from any differences in the visceral or autonomic 
patterns themselves. 

Although it was long believed that different emotional states could not be 
differentiated on the basis of any discriminable patterns of physiological function, 
some results are now beginning to appear that suggest such differences might be 
eventually demonstrable. Thus far the differences have been measured mostly as 
differential excretions of two of the hormones secreted by the adrenal gland. For 
example, greater amounts of norepinephrine have been reported in hockey players 
in active competition and in psychiatric patients showing aggressive outbursts, 
whereas greater amounts of epinephrine have been found in nonparticipating 
hockey players and in psychiatric patients merely attending staff conferences. Thus 
the suggestion is that norepinephrine is produced in greater amounts under anger 
(fight) conditions and epinephrine in greater amounts under fear (flight) conditions. 
Subjects watching films designed to evoke emotion (comedies, tragedies) excreted 
more of both hormones when compared to those watching documentary films. 

Indirect support for the differential effect of these two hormones is also available 
from pharmacological studies. In general, those drugs that inactivate norepineph- 
rine in the brain produce sedation or depression, whereas those drugs that poten- 
tiate norepinephrine generally have an opposite, excitatory effect in man. As 
indicated later, it is possible by injection of these hormones to mimic the various 
autonomic functions normally produced by emotion or physical activity. 

Simulation of the autonomic changes in emotion can also be produced by 
electrical stimulation of appropriate parts of the brain. Activation of the hypo- 
thalamus results in either emotional (sympathetic) or vegetative (par asympathetic) 
simulation, depending upon which part is stimulated; the back half is associated 
with sympathetic and the front half with parasympathetic functioning. 


“LIE DETECTION”: THE POLYGRAPH 


What popularly passes as a “Jie detector” is really, as suggested earlier, nothing 
of the sort. The term is a misnomer because lies cannot be directly detected. 
Rather, what is done is to attempt to detect undue emotional arousal in connection 
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with certain kinds of stimuli; the presumption is that when emotionality occurs 
under the appropriate circumstances lying is one of the determinants that can be 
inferred. But this procedure is, at best, inferential and circumstantial and for this 
reason is not ordinarily admitted as legal evidence. 

Because multiple physiological indicants are used, and simultaneous records are 
recorded automatically by a polygraph, the term polygraph is preferable to the less 
accurate term lie detector. The emotional changes that are most apt to accompany 
lying, and thus are most often measured by the polygraph, are galvanic skin 
response (GSR), respiration rate, heart rate, and blood pressure. In addition, 
measures of generalized skeletal muscle tension may be taken. 

When properly administered, by a well-trained practitioner, the polygraph can 
be extremely useful as a diagnostic aid in various kinds of investigations. Let us 
suppose, for example, that a robbery has occurred in a small store and that the 
circumstances are such that the prime suspect is one or more of the employees who 
had access to the materials stolen. Suppose further that only the employer, the 
police, and the guilty employee(s) know exactly what was stolen, By subjecting 
each of the employees to a polygraph test in which the names of some of the items 
actually stolen are mixed in with a number of otherwise comparable but nonstolen 
(control) items, the investigator has a good chance of obtaining fairly suggestive 
evidence. The extent to which any one of the employees evidences an unusual 
amount of emotionality when given the names of the stolen items as compared with 
the other items constitutes the extent to which suspicion points to him. The 
implication is that he has a degree of guilty knowledge that must be accounted for 
somehow; the most plausible explanation is that he is indeed implicated in the 
robbery. 

The more such crucial items can be used as stimuli, the greater the likelihood 
that significant information will be uncovered, because any one item, like any one 
physiological measure, cannot be given as much weight as a pattern of items, or of 
measures, For these reasons a battery of indicants as well as a variety of items is 
used; sometimes one and sometimes the other physiological measure will prove 
most useful. There are wide individual differences in the degree to which people 
show emotionality. Some, for example, with relatively higher natural levels of 
emotionality require much more preliminary work, so that a “normal” baseline of 
emotional expression can be determined before the real stimuli are interpolated 
among the neutral items. Hardened criminals, or just plain citizens with low levels 
of emotional expressibility, may be much more difficult as subjects. There are 
enough technical problems associated with the operation of the polygraph to 
require a considerable amount of expertise in the investigator who is responsible 
for its use. 

In spite of these problems and the various uncertainties connected with its 
application, the polygraph has proved to be a useful investigative device. The 
extent to which normal subjects cannot “beat” it when motivated to do so is 
suggested by the results of one experiment. Twenty subjects from a medical school 
were each offered a reward of $10 if they could avoid detection of guilt when only 
their GSR was taken. After the principle of the device was explained they were 
given practice trials. They were even instructed as to the best way of avoiding 


detection (i.e. giving high GSR’s to false stimuli). They were then given questions 
of simple facts, with only one alternative of four being true. Not a single one was 
able to avoid revealing his knowledge, as measured by a stronger GSR to the 
crucial items. This result suggests the difficulty of practicing deception even when 
the subjects are strongly motivated and relatively knowledgeable. 

The most common use of the polygraph in police investigative work is as an aid 
in obtaining confessions when the suspect is confronted with the results of the tests. 
The false aura of invulnerability that is popularly associated with lie detection 
devices is probably responsible for a large part of this success. 


Emotion Indicators 

Although more applicable to research utilization than investigation of guilt, 
word-association tests by themselves provide another useful way to detect emotion- 
ality. When free association is used, so that the subject is told simply to respond 
with whatever comes to mind as each verbal stimulus is given, there are a number 
of fairly reliable indicators of emotion (sometimes called complex indicators, in 
psychiatric jargon). The value of these lies in their ease of application, so that even 
relatively untrained persons can use them; as will be evident from the examples 
given, these behavioral indicators of emotion are commonly identified by many 
persons with no special expertise but simply some experience with emotionality. 
All that is required to make this technique scientifically useful is some regularity of 
stimulus presentation and careful recording of responses, most notably the use of 
a timer. 

Among the more important behavioral indicators of emotionality in word 
association testing are the following. Any failure to respond (or a very slow 
response) suggests emotion. The subject may then attempt to cover up this cue by 
such artifices as pretending he did not hear the word, saying he thought it was really 
a different word, and asking a question, relevant or irrelevant. Even more obvi- 
ously, of course, any overtly emotional behavior, such as blushing, lowering the 
eyes, or stuttering, points clearly to some emotional connection, or affective loading 
for the item. Perseveration in responding, such as giving the same response as has 
just been given to another word, is another suggestive sign. Variations in reaction 
time are also suggestive; even slight hesitation, coming after a succession of rapid 
responses, or perhaps an unusually rapid response, are cues. These require especi- 
ally careful scrutiny and perhaps even statistical analysis of the data. Finally, the 
nature of the responses themselves may be examined, although this kind of analysis 
(typically used in psychoanalytic techniques) must be done with great caution. The 
most common method is to score the degree of commonality of responses, basing 
such scoring on well-established norms of word frequencies for a given population; 
very unusual words, those with high idiosyncratic value, are perhaps the most 
frequent indicators of potential emotional connections. í . 

Although the word-association test has proved extremely useful in research, its 
utility is greatly enhanced when it is combined with a more direct physiological 
assessment, such as that provided by the polygraph. Overt behavioral cues and 
differential visceral reactivity can then be jointly assessed and more accurate 
estimates of emotional involvement thereby obtained. 
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Major Theories 

In describing representative samples of the major theories relating to emotion we 
shall categorize the classical theories in terms of their focus—experiential, behav- 
ioral, or physiological. We shall then describe some versions of the more recent 
cognitively based interpretations. 

THE JAMES-LANGE THEORY. The American psychologist-philosopher William 
James and the Danish physiologist Carl Lange independently proposed a kind of 
visceral-feedback theory of emotion (in 1884 and 1885, respectively). Because of its 
contradiction of the common-sense view this theory attracted a great deal of 
attention. Moreover, a considerable amount of scientific support was developed for 
the theory and it continues to be a viable even if now overshadowed interpretation. 
Fundamentally, the James-Lange theory holds that felt emotion is a direct reflec- 
tion of body responses, and especially the reactivity of the visceral organs affected 
by the autonomic nervous system. James’s famous example was the stimulus of 
meeting a bear in the woods. His theory of the emotional arousal in this kind of 
situation is that “the bodily changes follow directly the perception of the exciting fact, 
and that our feeling of the same changes as they occur is the emotion” (James, 1905, 
p. 448). Thus it is the trembling and associated visceral responses that cause the 
fear rather than vice versa. 

Many objections have been raised to the James-Lange theory. For one thing, 
visceral responses are extremely slow in developing and could not possibly there- 
fore be the sole direct determinant of fast-developing emotional feelings. For 
another, there is the generally diffuse state of visceral reactivity in emotionality, 
with no specific patterns associated with different emotions. By including proprio- 
ceptive feedback from the skeletal (voluntary) musculature, however, as a comple- 
ment to visceral changes the weight of these criticisms can be reduced. Not only are 
skeletal muscular changes very rapid (tightening up immediately to a startle 
stimulus, for example), but they do display a considerable degree of patterned 
specificity in different kinds of situations. 

BEHAVIORAL THEORIES. No single behaviorally oriented theory has succeeded in 
attracting as much attention as the James-Lange theory. Emotion is said by some 
behavioral theorists to be caused by conflict that is aroused when an organism is 
stimulated to make incompatible responses. Other theorists define emotion in terms 
of the disruption of organized behavior. These theories suffer from difficulties in 
operational specification of conflict as well as a bias toward a particular kind of 
emotionality (that is, conflict theories are most directly applicable to anxiety 
arousal, as we have already noted). Disruption-of-organization theories of emotion 
also stress the behavioral measures and can each account for a certain type of data. 
But neither of these behavioral theories is generally recognized as complete. 

PHYSIOLOGICAL THEORIES. In response to the James-Lange theory the physi- 
ologist W. B. Cannon enumerated a large number of objections and then proposed 
his own theory of emotions. Sometimes known as the Cannon-Bard theory, this 
view holds that emotional feeling is a result of stimulation of the dorsal thalamus 
and emotional behavioral expression a function of the hypothalamus. (See p. 21 for 
a review of these anatomical structures.) The major experimental support for this 
theory is the fact that “sham” behaviors (overt emotional expressions in the 


apparent absence of any appropriate stimulation) can be produced in cats whose 
cerebrum has been removed, but not in cats whose thalamic structures were also 
removed, Electrical stimulation of these parts of the brain in experimental animals 
produces both visceral and overt behavioral responses characteristic of normal 
emotion. Further, clinical evidence from human patients with thalamic damage 
indicates unusual reactivity to quite trivial stimulation, such as pinpricks, suggest- 
ing a close relationship to emotionality. 

Tur Limpic THEORY. A more recent neurophysiological theory of emotion 
holds that emotion is a function of the activation of the limbic area of the forebrain. 
The theory is largely based on the relationship between the limbic area and visceral 
responsivity that has been demonstrated by means of modern sophisticated elec- 
tronic technology. This theory is able to incorporate portions of the earlier leading 
neurophysiological theories, the James-Lange (which left out the brain) and the 
Cannon-Bard (which identified the wrong part of the brain). 

One more recent entry of a neurophysiological sort deserves mention. This is the 
application of the activation theory, involving the ascending reticular activating 
system (ARAS; see also p. 143 ff.) to the problem of emotion. When stimulated, 
the lower brainstem reticular formation seems to produce emotional-type responses 
in both the skeletal musculature and the viscera; its close connection with the 
hypothalamus is also suggestive of a relationship to emotionality. Further, chronic 
apathy is produced in an animal whose anterior reticular formation is removed, 
indicating the possibility of its participation in emotional arousal. These observa- 
tions and theoretical suggestions help to implicate the brainstem as a critical agent 
in emotionality, but the complete interpretation of emotion remains a task for the 
future. 

Tur ROLE or COGNITION. A recent series of experiments has helped to fill in the 
gap left in all of the physiologically oriented theories and supporting experimental 
research. In brief, emotional expression is quite possible in the absence of any truly 
emotional feelings (e.g., by an accomplished actor or actress). Research using epi- 
nephrine injected into human subjects demonstrated this possibility. Most of the 
subjects (71 per cent in this study) reported no emotion but only a stirred-up 
internal condition. Of the remainder many reported a “cold” kind of emotionality 
as a result of the visceral reactivity produced by this hormone; it was “as if” the 
subject were experiencing or about to experience an emotion, but not at all the 
same as in fact experiencing some emotion. 

The most notable recent experimental attack upon this problem has been 
performed by a group of social psychologists. Intrigued by the fact that such a 
variety of reports of feeling states could result from exactly the same dose of 
epinephrine, these psychologists proceeded to explore the way in which cognitive 
determinants interact with physiological factors in producing emotionality. 

The rationale underlying this research program is that a human subject will label 
any state of emotionality produced by physiological arousal in accordance with the 
cognitions that he has available. Control subjects received placebos (innocuous 
injections) and experimental subjects were actually given an injection of epineph- 
rine so as to produce the full set of physiological events associated with activation 
of the sympathetic nervous system. Some of the experimental subjects were 
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informed of the “side effects” of the injection that they should expect (shaking 
hands, pounding heart, and so on); others were not informed of these effects. Each 
subject was then placed alone in a room with a stooge who demonstrated either 
extreme euphoria (flew paper airplanes, kept up a constant patter, and so on) or 
extreme anger (tore up an irritating questionnaire on which he had been working 
and stalked out of the room in a rage). During this period the subject was observed 
by means of a one-way vision screen. He was subsequently asked to answer 
standardized scales to assess his degree of anger or euphoria. 

The prediction made by the experimenters was that subjects given epinephrine 
and so aroused physiologically but without anticipation of any such effects would 
be more acutely influenced by the mood of the stooge than either the control 
subjects, with no internal activation, or experimental subjects who were told to 
expect some side effects. This is essentially what happened. Both anger and 
euphoria were clearly evidenced to a greater degree in the experimental subjects 
without cognitive structure. In other experiments different emotional states, such as 
amusement and fear, were readily induced by the combination of epinephrine 
injection without appropriate information as to its consequences. 

One final example of this kind of recent experimental research may be described 
because of its variance with the common-sense interpretation. The subjects were all 
persons bothered by insomnia. They were asked to take a pill shortly before 
retiring in order to assess its influence on their dreaming. Actually the pill was a 
placebo, perfectly harmless and with no particular effect. Half of the subjects were 
told that the pill would keep them intensely aroused, the other half that it would 
relax them. Although the common-sense interpretation mentioned would predict 
that the subjects who expected to be aroused had more difficulty in sleeping, 
because of suggestibility, the results were actually in the other direction, and in 
accordance with the prediction based upon the cognitive view of emotionality. The 
presumption is that the subjects who were expecting to be aroused were able to 
attribute their normal tension to the pill, and so were able to relax more quickly and 
sleep, whereas the subjects who were led to expect relaxation were more likely to 
attribute their keyed-up feelings to their own emotionality and so had greater 
trouble in sleeping. 

It is clear that no one of the various classes of theories yet proposed is sufficiently 
broad and complex to encompass all of the manifold empirical evidence now 
available, but certainly full recognition must be paid to the role of cognitive as well 
as physiological determinants in emotional arousal. 


Emotions in Infancy 

Bridges (1932) reported the pioneer investigation of expression of emotionality 
in human infants. Watson’s (1926) report concerns his classical studies of infant 
emotion. Harlow's long-term study of the positive affectional systems in the 
monkey, mainly centering on infancy, is described in several reports (¢.g., Harlow, 
1973). 


Discrimination of Emotions 

The early work described was reported by Sherman and Sherman (1929), Feleky 
(1922), and Kanner (1931). Research suggesting the predominance of the mouth in 
facial expression of emotion was performed by Dunlap (1927) and Plutchik (1962). 
Some recent cross-cultural research (including that dealing with preliterate peoples) 
reported by Ekman, Sorenson, and Friesen (1969) suggests that certain facial 
muscular movements are universal to some degree as agents of emotional expres- 
sion, although cultural differences are pronounced. These results are interpreted 
by the researchers as contradicting the orthodox view of no innate pattern of 
emotional expression and supporting the very early evolutionary interpretation 
advanced by Charles Darwin in his classic book The Expression of the Emotions in 
Man and Animals (1872). Ekman’s reader, Darwin and Facial Expression: A 
Century of Research in Review (1973), affords a comprehensive treatment of how 
Darwin’s views have been treated over the past century. 


Anger and Hostility 

Moyer’s The Physiology of Hostility (1971) covers biological bases of extreme 
anger. Cook’s Interpersonal Perception (1971) is a soft-cover treatment of this 
important topic. For a comprehensive treatment of the blaming tendency (tech- 
nically referred to as “causal attribution”) Kelley’s 1973 article may be consulted. 
The topic of aggression is treated more thoroughly in Supplement B-5 as a social 
problem, and those notes and references contain additional sources. 


Love 

The story of mammalian love relationships is charmingly told in Harlow, 
McGaugh, and Thompson’s Psychology (1971), with a focus on monkey love but 
frequent generalizations to humans. Harlow’s more recent Learning to Love (1973) 
is another source for this material. The concept of basic trust is elaborated by 
Erikson (1950). Paternal love in nonhuman primates is discussed by Mitchell 
(1969) and the theoretical interpretation of paternal affection as nonbiologically 
based is described by Adams (1960). Observations of play in human and monkey 
are reported by Jones (1967); Beach (1947) has collated the evidence on male sexual 
inadequacy over various vertebrate phyla; and Rheingold (1961) discusses the role 
of sensory modalities in human and monkey infants. 

The biological bases of sexual behavior are treated by Bermant and Davidson 
(1974), the social dimensions by Bell and Gordon (1972), and the differentiation of 
sex identity throughout human development by Money and Ehrhardt (1973). The 
physiology of sexual arousal is reviewed by Zuckerman (1971). A number of books 
concerning the “new sexuality” and its relationship to old “myths” about human 
sexuality have appeared (¢.g., Kennedy, 1972; Gagnon and Simon, 1973). Kaplan 
(1974) describes the new sex therapy, and Burton (1973) examines marital adjust- 


ment. 


Fear 
The initial experimental work on fear by Watson and his associates is described 


in Watson and Rayner (1920) as well as in Watson’s (1926) paper. Hediger (1964) 
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describes the flight distance shown by wild animals. Bronson (1968) summarizes 
the work on development of fear of novel stimuli, especially of a visual sort, in man 
and animals, The early research indicating the difficulty of conditioning some 
objects as fear stimuli was reported by Valentine (1930). 


Punishment 
The experiment on the varied resistance to temptation evidenced as a function 
of the delay of punishment was by Solomon, Turner, and Lessac (1968). 


Anxiety 

“Stranger anxiety” in human children is described by Schaffer and Emerson 
(1964). Peters (1963) refers to the reduced anxiety shown by prisoners and mental 
hospital patients, apparently as a result of his own clinical experience. Brady (1958) 
reported the original research on the “executive monkey” and ulcer formation; the 
subsequent discovery that this phenomenon could only be produced by the 
particular (6-hour) intertest interval that initially happened to be used restricts the 
generality of the finding but not its primary import. 


Cognitive Factors 

Marafion’s influential research on the subjective effects of epinephrine injection 
is described in his 1924 article. Schachter (1967) reviews the development of the 
research on cognition as related to emotion; more specific accounts of the research 
described in the text appear in the following separate reports. Schachter and Singer 
(1962) report the important early study purporting to investigate effects of the 
vitamin supplement; the insomnia study is described by Storms and Nisbett (1970); 
the study on tolerance of pain is in Nisbett and Schachter (1966); and the two 
studies mentioned incidentally are reported by Schachter and Latane (1964) and 
Schachter and Wheeler (1962), on fear and amusement, respectively. The Russian 
research on interoceptive conditioning is entertainingly and instructively reviewed 
by Razran (1961). 


Physiology of Emotion 

In addition to the various sources mentioned, a comprehensive review of the 
biochemical influences on affective state is available in Schildkraut and Kety 
(1967). The various empirical researches described in the text (e.g., the urinanalysis 
of active and inactive hockey players) are cited in that review. The experiment 
designed to determine whether knowledgeable subjects can “beat” the polygraph 
was by Lykken (1960); Lykken (1974) provides a more recent review of the 
problems encountered in using “lie detectors.” 


Theories of Emotion 

The treatment of some of the basic problems in theorizing about emotion leans 
heavily upon Peters’s insightful 1963 essay. Emphasis upon the inherited (“‘instinc- 
tive”) relationships of emotionality may be found in Darwin’s 1872 book and in 
McDougall’s 1923 work; a more recent comprehensive review appears in Fletcher 
(1957). James’s original statement of his visceral-feedback theory was in his 1884 


paper; the Principles (1890) contains a later version. Cannon’s critique of the 
James-Lange theory is in his 1927 article. Fehr and Stern (1970) have recently 
“reinitiated” the James-Lange theory in a comprehensive review article. Cannon’s 
own homeostatic research on the autonomic system is described in his 1915 report; 
Bard’s contribution, emphasizing the sham-rage phenomenon, appears in his 1928 
paper. The more recent limbic theory is described in separate papers by Papez 
(1937) and MacLean (1949), and is therefore often called the Papez-MacLean 
theory. Neurophysiology and Emotion, edited by Glass (1967), provides a good, 
broad overview of most of the important theoretical facets of the relationship of 
physiological variables to emotion. 
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This seventeenth-century engraving shows 
Christ exorcising a possessed man. The 
demons are seen fleeing through the 
mouth of the afflicted individual. This il- 
lustration is of interest as we open our 
discussion of personality because until 

the nineteenth century, any unusual or 
bizarre behavior was considered to be the 
work of demons who had gained posses- 
sion of the unfortunate person’s body. 
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he study of personality is the study of man’s individuality, of the unique 
way in which his behaviors and their underlying determinants are or- 
ganized. Each of us shares certain characteristics with all other human 
organisms but at the same time is unique in the way those character- 
istics are organized. 

This chapter contains a consideration of some key methodologi- 
cal issues, such as the type of general approach to personality used 
in research and practice. Certain fundamental questions on which re- 
searchers hold widely divergent views are also discussed. For ex- 
ample: Is it more important to achieve a thorough understanding of 
particular individuals (the clinical objective) or to work out general 
laws about how personality develops and is modified (the more usual 
scientific objective)? Is the consistency that we commonly observe in 
a given individual’s behavior more appropriately attributed to general- 
ized habit systems, usually called traits, or to underlying consist- 
encies in the environment? 

Some of the more prominent determinants of personality are first 
reviewed. The type of body physique as related to personality and the 
role of population (technically, demographic) variables such as birth 
order are discussed. 

The problem of personality assessment is considered next. Non- 
scientific varieties of personality and scientific techniques are dis- 
cussed. Some of the individual differences that emerge as a result of 
the application of assessment techniques are reviewed briefly. 

Scientific types of personality assessment are described in Sup- 
plement A-5. These include the interview, rating scales, personality in- 
ventories and interest inventories, and various forms of tests, ranging 
from direct samples of real behavior to the most subtle kind of pro- 
jective test materials (e.g., inkblots, ambiguous pictures) for which 
the subject is asked to “make up” explanations or stories. (in the ac- 
complishment of this task, he is presumed to impose upon the un- 
structured test stimuli certain of his own fundamental personality 
tendencies and problems.) 

This chapter continues with a look at the major theories of per- 
sonality. Some psychologists question whether there is any real 
need to have a special form for personality theory. They assume, 
rather, that general behavior theory when adequately developed will 
cover personality sufficiently; but this is not the majority view and 
there has been no dearth of interpretive efforts. The theories re- 
viewed are Freudian psychoanalysis, trait theory, and learning theory. 

The chapter continues with a review of the problem of behavioral 
deviancy. The major types of behavioral aberrations are neuroses, 
more or less chronic emotional disturbances revolving around anxiety 
and seldom resulting in complete social disability, and psychoses, 
major behavior disorders in which disorientation in time and space and 
marked disturbances in thought and speech generally leave the person 


so afflicted that he is unable to function normally in his usual social 
environment. In “functional” psychoses (schizophrenia, affective or 
manic-depressive disorder, and paranoia) no organic basis for the 
disabled behavior has been implicated. A detailed but introductory 
account of the major forms of neurosis and psychosis is provided in 
Supplement B-2. 

There are several major types of treatment of behavior disorder. 
Somatic treatment is now mainly by means of drugs, especially the 
tranquilizers, which alleviate symptoms by relaxing the patient but do 
not get at the basic determinants of the disorder. Psychotherapeutic 
treatment includes such individual one-to-one procedures as psycho- 
analysis and client-centered therapy as well as the somewhat newer 
and quite promising group techniques, such as family therapy or en- 
counter groups. Behavioral therapies are now usually some form of 
behavior modification, in which an attempt is made to change behav- 
ior itself and such underlying personality characteristics as traits are 
virtually ignored. 

We conclude our discussion of personality aberrations with an 
evaluation of the associated therapeutic endeavors and some indica- 
tion of the main lines along which more desirable mental health may be 


developed. 


There is no easy way to achieve the objective of considering man as an integrated 
living system, of putting the bits and pieces of human behavior together, as must be 
done in the study of personality. Psychologists have not agreed about the proper 
way to comprehend man’s personality any more than they have agreed about how 
best to comprehend learning or motivation or emotion. Nevertheless, there is a 
certain amount of general agreement about some of the basic concerns in the study 
of personality. These will be emphasized before we turn to the diversity of 


approach that marks so much of the problem of personality. 


IDENTIFICATION 


If a single synonymn were to be selected for the concept of personality that term 
would most probably be individuality. Personality is unique to the individual. 
nality refers to the unique organization of one’s tendencies in 
thinking, feeling, and behaving. The pattern of these covert and overt responses is 
what is meant by the term personality. There 1s assumed to be a certain degree of 
consistency in this pattern, $O that knowledge of a personality organization makes 
possible better-than-chance predictions about future behavior. , i 
The focus of personality is generally on interpersonal relationships. That is, 
one’s personality is mainly defined in terms of how one relates to other persons. 
The word personality itself reflects this central aspect; it comes from persona, or 
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“mask.” In the Roman plays different facial appearances could be readily assumed 
merely by putting on different masks. Those most usually seen are the masks 
symbolizing comedy and tragedy. Emphasis on social role is still reflected in 
contemporary thinking about personality. However, some persistent internal 
pattern of behavioral tendencies is usually assumed to function in addition to 
whatever superficial appearances may be present. 


DETERMINANTS OF PERSONALITY 


In a sense, all the processes investigated by psychologists can be considered to 
be, in principle at least, potential determinants of personality. Although defensible 
perhaps on theoretical grounds, this point of view provides little aid in the 
important matter of pinpointing those variables and conditions that are of greatest 
relevance in the formation of personality. Some of these have already been 
considered—for example, the socialization process in development (Chapter 10) 
and many of the emotional functions (Chapter 15). The present discussion is thus 
aimed at illustrating by means of selected factors the manner in which personality 
is now believed to be shaped. 


Genetic and Constitutional Factors 

The role of genetic and constitutional factors in personality has been persistently 
emphasized throughout the history of science. The most influential of the many 
attempts to relate constitutional factors, which are assumed to be based on genetic 
conditions, to personality types will be described. 

On the basis of a detailed examination of many thousands of photographs of 
nude male bodies physician William Sheldon and psychologist S. S. Stevens 
postulated three basic types of physique: the endomorph, or fatty; the mesomorph, or 
muscular; and the ectomorph, or lean. It was recognized that every individual has 
some tendency toward each of these types of physique, with only the very rare 
person being predominantly one or the other. Each body was therefore rated, by a 
seven-point scale, on the degree to which it approximated each of the three 
physiques, and the resulting somatotype was expressed as a three-digit number. A 
“pure” endomorph would thus get a somatotype rating of 7-1-1; similarly, extreme 
mesomorphs and ectomorphs would be rated, respectively, 1-7-1 and 1-1-7. Most 
people, of course, are mixed, but one or the other of the three primary types of 
physique predominate (¢.g., 2-6-4 for a mesomorph with some endomorphic but 
still more ectomorphic tendency or 1-3-7 for an ectomorph with no fatty tendency 
but some muscular prominence). 

Figure 16-1 provides a representation of the basic idea of the relationship be- 
tween these various body types. The blending of types of physique that occurs 
in this particular body typing avoids the most common pitfall of most typologies, 
namely, the failure to realize that a mixture of conditions, rather than pure types, is 
characteristic. 

The next step in the development of this personality typology was the crucial 
one of relating physique to personality. Personality was defined in terms of 


temperament, or chronic emotional condition, which had been long believed to be 
more susceptible to genetic influence than most of the other facets of human 
behavior. Three clusters of temperamental features were described, and each 
individual was rated on each cluster using the same seven-point scale as had been 
used for rating physique. The three clusters were viscerotonia, with an emphasis on 
body comforts, such as eating, a need for sleep, ready relaxation; somatotonia, with 
an emphasis upon body movement, a love of adventure, a readiness for physical 
competition; and cerebrotonia, with an emphasis upon fast but limited physical 
movements, an inhibition of social response, chronic fatigue, poor sleep habits. 

Now it was hypothesized that a single set of genetic factors accounted for both 
physique and temperament, recognized as clusters of traits or tendencies rather 
than absolute factors. According to this system, the person with a tendency toward 
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endomorphy tends also to have the viscerotonic temperament, the person who is 
predominantly mesomorphic tends also to show features of the somatotonic 
temperament, and the person who is predominantly ectomorphic inclines toward 
the cerebrotonic temperament. These correlations are very similar to many of the 
old stereotypes about people that have survived in the folklore—the fat jolly 
person, the thin thoughtful and worrisome individual, and so on. But the difference 
is that the present typology not only achieves a blending of both physical and 
temperament factors but also has in its support a certain amount of reasonably 
well-controlled empirical evidence. 

In the first empirical study designed to test this hypothesized relationship 
between physique and temperament remarkably high correlations were found. The 
somatotype ratings of 200 college men were correlated with temperamental ratings 
based on intensive behavioral observations. Positive correlations were found for 
endomorphy and viscerotonia (.79), mesomorphy and somatotonia (.82), and 
ectomorphy and cerebrotonia (.83). Critics quickly pointed out that the same 
investigator had made both sets of ratings, so that there was an unknown but 
possibly quite substantial amount of unconscious bias in favor of the hypothesis. 
Subsequent investigations run by others under very tightly controlled conditions 
have in the main confirmed the theory; however, there have been some exceptions 
and the correlation coefficients have been much smaller than those initially re- 
ported. Certain of these studies will be described as representative of the more 
objective research on the problem. 

Ina study of 100 college women the somatotype ratings were done under highly 
objective conditions and temperament ratings were based entirely on the self- 
ratings of the subjects. The resulting correlations were all positive and statistically 
reliable. 

It can be argued that even one’s self-ratings may reflect some of the cultural 
stereotypes that relate physique and temperament, and so may also be in error. 
Research with children, where the influence of such cultural stereotypes on 
behavior generally may be considered to be minimal, offers a more promising line 
of experimental attack. Such evidence as has been reported with children has 
tended to confirm the proposed relationships, but again with markedly less statisti- 
cal support than originally found. 

On the basis of the existing evidence it seems safe to conclude that some 
fundamental relationship between tendencies toward particular physique and par- 
ticular temperaments does exist, and this relationship is presumably mediated as 
theorized by inherited factors. The relationship is a tendency, however, and not as 
clear-cut as stereotyped cultural notions imply. 


Demographic (Population) Determinants 

Demographic conditions, those relating to the characteristics of populations, 
represent the other side of the coin from the genetic factors just considered. All 
cultural conditions clearly have enormous potential for influencing personality. 
The extent to which any particular ones actually do, and under what circumstances 
they do so, poses a set of research questions that should suffice to keep socially 
oriented investigators quite busy for some time. 


The range of cultural conditions is almost as great as the scope of their influence 
on personality. The most direct factors are probably those of the immediate family, 
and especially of the parents (see Chapter 10). Here we select for discussion two of 
the more general and less direct factors, birth order and sex, as illustrative of the 
way in which demographic conditions can influence personality. 

BIRTH ORDER. The psychoanalyst Alfred Adler was among the first to emphasize 
the significance of birth order as a psychological variable. His emphasis was strictly 
rational and was based on clinical rather than controlled empirical data; hence his 
speculations were accorded progressively less attention by behaviorally oriented 
psychologists and this variable was relatively neglected for many years. Recently, 
however, there has been a renewed interest in ordinal position of birth as a 
determinant of personality. 

The initial empirical observation that seems to have stimulated the contemporary 
revival of interest in this variable was made during the course of a social-psycho- 
logical investigation of affiliation. Young women who were either first-born or only 
children seemed to prefer to wait for a painful event (an electric shock administered 
in the experiment) while in the company of others more than later-born children of 
otherwise comparable demographic characteristics. Subsequent research confirmed 
this relationship and extended the range of situations in which ordinal position of 
birth seems to make a difference. 

Affiliation motivation has been measured directly in first-borns as compared with 
later-borns by means of the Thematic Apperception Test; the stories “made up” by 
first-borns were found to contain more affiliation-related materials. Less obviously, 
the birth-order variable has also been found to differentiate fighter pilots in terms 
of their effectiveness: first-borns were rated below later-borns, presumably because 
they become more anxious and thus less capable of performing well when subjected 
to periods of social isolation. s 

The general conclusion that can be drawn from these relatively recent observa- 
tions is that first-borns 2s a group are more susceptible to social influences and have 
a greater need for security, such as that offered under some circumstances by the 
social presence of others. This personality attribute is believed to result from the 
fairly obvious fact that first-borns get much more social attention from their 
parents than later-borns. Later-borns are allowed to fend for themselves to a much 
greater extent either because they are more likely to be taken for granted or because 
their parents simply have less time for them, owing to the pressure of other matters 
and possibly the growing number of siblings. Also, the mother is much more likely 
to be anxious in dealing with a first-born, and more likely to make a variety of 


mistakes, ranging from such trivial matters as applying diaper pins into flesh 


instead of cloth to being oversolicitous, which can produce high levels of social 
icipation in the child. 
o aaa of being first born have been noted. For example, first-borns are 


more likely to achieve eminence in scholarship, but are less likely to be rated as 


i i ial demands they make) 
attractive by their peers (perhaps because of the greater social ey ; 
and they = more likely to become psychiatric patients. All of these differences 
ds only with a great deal of overlap among the various 


istical tren A : 
represent statisti represent trends, they can be theoretically attributed to 


groups. In as far as they do 
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the especially intensive relationship that first-borns have with their parents; they 
both benefit from the unusual degree of verbal interchange they have with their 
parents and suffer from their greater exposure to parental peculiarities. 

Sex. Male and female roles are changing so rapidly, in the United States at least, 
that it is dangerous to draw any hard-and-fast distinctions. In any case, it is difficult 
to separate out any genetic or constitutional differences between sexes that influ- 
ence personality from the vastly more numerous cultural and social distinctions 
that are drawn. Some indication of the latter can be given, with due regard for the 
active state of flux that exists. 

Some distinctions of sexual roles in other cultures have been provided by the 
anthropologist Margaret Mead in a classic study. Mead studied three primitive 
tribes in New Guinea. She found clear-cut and striking differences in sex role. Two 
of these tribes, the Arapesh and the Mundugumor, made relatively small distinc- 
tions but held generally different expectations for the sexes. The Arapesh dictated 
for both males and females a role that is close to the traditional female role in our 
culture; the Mundugumor expected both sexes to behave more like the males in our 
own culture. But the third tribe provided the eye-opener, at least for western eyes: 
the Tchambuli had expectations for the two sexes that were very similar to our 
own—but in the opposite direction! The females were far more aggressive and 
dominated in the running of the tribal affairs, whereas the males were not only 
more passive and compliant but were also more artistically inclinéd. Clearly the 
biological differences that exist do not dictate any necessary cultural role for the 
two sexes. 

An interesting observation from the contemporary scene may be cited as 
illustrative of the way in which personality features and expectations vary. More- 
over, the results would hardly seem attributable to bioldgical factors, so that they 
offer a clear demonstration of the potency of cultural learning. In this recent 
investigation educated women were found to be biased in the same way as the 
“male chauvinist.” A group of 120 college women were asked to evaluate the work 
of artists on the basis of some abstract paintings. They were given personality 
profiles for each artist. Each profile appeared in two forms, one with a female name 
and the other with a male name, with no other changes. The women rated each 
artist on technical competence and probable future success. When they were 
informed that a given artist had won a prize there was no difference in their ratings 
according to sex, but when they were informed that the judging had not yet 
occurred the women actually rated the productions by alleged male artists sig- 
nificantly higher! 

Consistent sex differences have been observed in one experimental situation. 
This involves the personality attribute initially called field dependence or field 
independence but more recently labeled psychological differentiation. Subjects arè 
placed in a darkened room. They are shown both a luminous rod and a luminous 
square frame, which may be independently rotated around the vertical axis. The 
subjects’ task is to align the rod with the vertical, as it would be, say, if they were 
permitted to use a surveyor’s plumb line. Then they are tested under various 
conditions of vertical distortion involving both the frame and the rod itself. A 
field-dependent subject is defined as one who consistently follows the frame in 


aligning the rod, even when it is severely distorted from the vertical; a field- 
independent subject is one who is able to use his own self-produced alignment cues 
and so tilt the rod properly, with respect to the vertical, regardless of the rotation of 
the frame. 

Females have been found to be in general more field-dependent than males. It is 
difficult to say whether this result is to be attributed to some fundamental hered- 
itary sex difference or, more plausibly perhaps, to subtle differences in sex roles and 
expectations and learning from birth onward (with boys having the advantage of 
more mechanical learning about the environment). In any event, this example 
represents the kind of result that has been reported and the problems that are 
associated with separation of biological and cultural determinants. 


PIRSONALITY ASSESSMENT 


Assessment of personality needs to be considered in terms of both the non- 
scientific and the scientific approaches. Our discussion starts with the more familiar 
nonscientific type of assessment. 


Nonscientific Types 

Nonscientific and common-sense means of assessing personality tend to be 
holistic, or based upon the total impression gained by the observer. Scientific, or 
formalized, means of assessment tend to be more analytic, or based upon particular 
kinds of observations, such as items in a test of one kind or another. But this is not 
an absolute distinction; much common-sense assessment is actually based upon a 
very small number of salient cues and is thus quite particularistic. : ; 

Although nonscientific assessment may be extremely misleading, it is sometimes 
actually very effective. An astute and experienced observer can become a sur- 
prisingly accurate assessor; skill in personality evaluation is by no means restricted 
to scientific techniques. Indeed, each of us tends almost daily to make at least some 
form of personality assessment, especially if we meet many new people, and we are 
likely to improve to some extent in our ability to “size up people. 

OBSERVATION OF BEHAVIOR: FIRST IMPRESSIONS. Most nonscientific assessment is 
like scientific assessment in that it is based upon observations of behavior. The 
main difficulty with this behaviorally based assessment is that evaluations are apt to 
be made upon a very scanty observational basis. “First impressions” are especially 
liable to error and distortion. One cannot tell whether the behaviors observed are 
truly characteristic of the individual observed or whether they have been “put on” 
to serve some special purpose. Also, unusual circumstances, such as severe fatigue 
or extreme nervousness, can alter normal behavior so markedly as to make 
observations highly unreliable. ; dia ie 

The safest precaution to take with regard to first impressions 1s firmly to consider 
them as tentative and thereby reduce their tendency to exercise undue influence 
upon subsequent observations. Of course, this is much easier said than done. A 
t to broaden one’s observational base as much as 


related precaution is to attemp n ; 
possible and to supplement those observations with other forms of information. 
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The greater the variety of situations in which one has the opportunity to observe a 
person, the more likely the resulting assessment is to be accurate. 

Tue INTERVIEW. A special form of observation is the interview, a deliberate and 
contrived effort to obtain information by asking selected questions in an inter- 
personal setting. Interviews come in varying degrees of structuring, or formality. 
The major advantage of the interview is that it provides an opportunity to focus on 
presumably crucial points in a relatively short time. When standardized questions 
are provided, and these can be informally presented, the interview procedure seems 
to be most effective and can be applied by relatively untrained persons. Again, there 
is no real substitute for experience, and skill at interviewing improves with practice. 
The interview is dependent upon first impressions in terms of the evaluations that 
ensue, and is not immune from the difficulties described. When it is supplemented 
by other techniques for obtaining information, such as objective test scores or 
autobiographical statements or letters of recommendation, the interview is likely to 
have much improved reliability. 

Bopy LANGUAGE. A form of observation of behavior that has been much 
emphasized in recent years as a means of personality assessment is so-called 
expressive moments or body language. These terms refer to largely unconscious 
ways each of us has of expressing ourselves by means of nonverbal behavior. 
Although there is certainly some value to this method, the degree to which it can be 
accepted as a useful supplement to other more orthodox means of obtaining 
information in personality assessment cannot be stated until it has been subjected to 
adequate experimental tests. 

PHYSIOGNOMY. The use of facial features, or physiognomy, to assess personality 
is so common as to require some special mention. No experimental support has 
been reported for the popular belief that certain facial features are consistently 
associated with personality characteristics. Nevertheless, the stereotyped beliefs 
persist. Figure 16-2 shows one scheme of historical interest. 

It should be noted that there is one way in which an indirect association between 
some facial feature and some personality characteristic can be formed. This occurs 
if a sufficient number of people come to accept the association, say that allegedly 
found between red hair and temper. Thus, although there is no real evidence for 
any necessary relationship between these two features, some association may be 
observed if red-haired individuals take the notion seriously. 

PHRENOLOGY. The study of configurations of the skull as determinants of 
personality, phrenology, has a long history. At one time phrenology was a highly 
respected scientific field of investigation. It seemed a reasonable assumption that 
differential protuberances in the skull were associated with exceptional develop- 
ment of the underlying brain centers—hence such commonplace names as the 
“bump of knowledge,” so called because of its position on the head outside of the 
presumed center for cognitive functions. As neurological knowledge grew, how- 
ever, it became apparent that centers for various brain functions simply do not exist 
in the simplistic manner assumed by the early phrenologists. Moreover, tO the 
extent that centers do exist there is no evidence whatsoever that their functio 
efficiency is correlated with gross physical size. Finally, even if physical size wer¢ 
somehow related to superior function it is by no means clear that the hard bony 


structure of the skull would conform to such differential development of the very 
soft brain material. Thus no scientific evidence has been obtained in support of 
phrenology and it has consequently been left to unscrupulous peddlers of pseudo- 
scientific personality systems for exploitation. 

ASTROLOGY AND PALMISTRY. A variety of systems of personality assessment are 
to be found in all societies. The fact that many and varied procedures are used 
attests to the great popular demand for quick and easy methods of personality 
assessment. The most popular of the pseudoscientific systems in our society are 
probably astrology and palmistry. The astrologist purports to use birth dates as the 
key to personality assessment, the palmist the pattern of lines on the palms. These 
systems offer no scientifically acceptable evidence to explain the alleged relation- 
ships. However, they are simple and they are “fun” and so appeal to a wide variety 
of people. They represent a currently quite popular alternative means of acquiring 
knowledge, and their success depends in large part upon the relatively poor 
understanding of basic scientific procedures and objectives in the general public. 

One of the more discouraging aspects of this whole problem is the extent to 
which such systems appeal even to highly educated segments of the populace. How 
many newspapers, for example, are without the standard astrology column, even 
when the editors know much better? The presumption is that this kind of feature 
helps to sell newspapers (or magazines or radio and television programs). 

Very often clever practitioners of these systems are able to make reasonably 
accurate personality judgments. They do so in the course of their work, but from an 
orthodox scientific point of view by quite different means than those they allege to 
use (such as lines in the palm, astrological codes, and the like). They may be astute 
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16-2 A representative effort to 
evaluate personality by means of 
physiognomy. The five drawings 
were presented by French writer 
Johann Kaspar Lavater over two 
centuries ago. For example, Lavater 
held that a perpendicularly protrud- 
ing forehead (as in faces 1 and 5), 
a gaping mouth (as in 2 and 4), 

and a small eye and wrinkled skin 
(as in 3) are unfailing signs of stu- 
pidity, weakness, and indolence. Off- 
setting features, however, also need 
to be considered. Thus the nose in 
face 1, if viewed alone, was said to 
represent brightness. Generally the 
five faces depicted were believed to 
predispose their owners to increas- 
ing degrees of retardation, from left 
to right. 
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observers of behavior, and by noting a few crucial items they can be surprisi 
accurate and thereby impress clients, 

Outright deception is, unhappily, common in some of these persons. Sometime 
such normal observations are supplemented by surreptitiously obtaining informa- 
tion, as by scanning the contents of Purses or coats left obligingly available, and 0 
they are able to achieve even more striking successes with unsuspecting and gullibl 


238) are evident, and again they are successful for the same reasons (the failure to 
look closely and think objectively about such matters), 

While recognizing that some practitioners are sincere in their belief in thei 
systems, it is important to recognize also that the client’s belief and willingness to 
behave on the basis of that belief makes the Systems appear valid. The fact is, 
however, that assessments of personality based on astrology and palmistry have ni 
demonstrated scientific value. Their acceptance therefore depends upon the 


ceptance of scientifically questionable procedures and is, in the last analysis, sim 
a matter of personal preference. 


Scientific Types 


aries not only with the type of testi 
eless, although there is no guarantee 
imilar in that there is at least some effo 


trolled manner, to evaluate the degree to 
which the measure succeeds in living up to the claims made for it. 


Like their nonscientific counterparts, scientific efforts at personality assessment 
are primarily concerned with speed. There 


Personality evaluations are even more necessary in the clinical setting, where 
behavior disorders are diagnosed and treated, as well as in certain specialized 
business and military settings when the prediction of future behavior may be of 


considerable practical importance. In all of these usages, speed is likely to be a key 
consideration. 


nation. A test, for example, must be standardized before it is put on the market for 
real-life application. Standardization i 
determine the reliability and vali 


ineffective parts and provide a set of norms, or standards, and a detailed instruction 
booklet. 

It must be remembered that a test is simply a tool. Some are perhaps better tools 
than others (with reference in particular to validity and reliability); however, 
whatever the merits of any particular test, it can be neither better nor worse than 
the person using it. Like a scalpel, it can repair or destroy, depending upon the skill 
of the user. Furthermore, the results of any test must be interpreted. The inter- 
preter must be skilled in giving test scores their most appropriate meaning, just as 
the test administrator must be skilled in taking those measurements of which his 
instruments are capable. When a carpenter’s tool is inappropriately used, the 
consequences are soon apparent. The misuse of psychological instruments (tests) 
is more likely to persist, because the negative consequences are less immediately 
apparent. The damage, if any, is not grossly physical. 

The problem of standardization and some of the more common forms of 
scientific personality assessment are described in Supplement A-5. 


Individual Differences 

Personality has been identified as, in essence, individuality. If personality tests 
have achieved anything they have demonstrated anew the tremendous amount of 
individuality that people show. The many different kinds of tests that we have just 
reviewed produce such a diversity of different results that psychologists are forced 
to recognize individual differences as a key feature in all human behavior. 

The study of individual differences has a relatively long history. The excep- 
tionally talented English scientist Sir Francis Galton stimulated interest in this 
topic during the latter part of the nineteenth century. As a result of his interest in 
heredity and the role that it plays in familial achievement, Galton made a great 
number of quantitative measurements of human characteristics—anatomical, 
physiological, and behavioral—and even invented measuring instruments for 
sensory testing. His work helped to insure the general recognition, as the science of 
psychology was just beginning, of the central fact of individual differences in all the 
various measures that he made. 

TEMPERAMENTAL DIFFERENCES. Individual differences appear from the very first 
postnatal days and even during the fetal period. Babies vary markedly, for example, 
in the vigor and amount of physical activity. Some are extremely placid, others 
extremely vigorous; boys generally show higher levels of physical activity than 
girls, Later, when it is possible to measure temperamental differences more 
meaningfully, a wide range of results is obtained. 

In one longitudinal study, beginning at two or three months of age and con- 
tinuing through ten years of age, three basic types of temperament were identified. 
In a sample of over 100 children studied through this age span, approximately 40 
per cent were categorized as of “easy” temperament, meaning that they showed 
regular eating and sleeping characteristics, quickly adapted to changes in routine, 
and were generally happy and cheerful. Another 15 per cent were classified as of 
“slow” temperament; they were less active, seemed to be more negative, especially 
about changes in routine, and were in general slow to warm up in new situations. 


505 


PERSONALITY 


Take a Breather 
PERSONALITY APPRAISAL 


Here is an appraisal of personality for you to con- 
sider: 


You have a strong need for other people to like you and 
for them to admire you. You have a tendency to be critical 
of yourself. You have a great deal of unused capacity that you 
have not turned to your advantage. Although you have some 
personality weaknesses, you are generally able to compensate 
for them. Your sexual adjustment has presented some prob- 
lems for you. Disciplined and controlled on the outside, you 
tend to be worrisome and insecure inside. At times you have 
serious doubts as to whether you have made the right decision 


or done the right thing. You prefer a certain amount of change 
and variety and become dissatisfied when hemmed in by re- 
strictions and limitations. You pride yourself on being an inde- 
pendent thinker and do not accept others’ opinions without 
satisfactory proof. You have found it unwise to be too frank 
in revealing yourself to others. At times you are extroverted, 
affable, sociable; at other times you are introverted, wary, and 
reserved. Some of your aspirations tend to be pretty unrealis- 
tic. 

How accurate is this appraisal with reference to 
yourself? Decide on one of the following estimates, and 
then turn to the box on p. 509: (1) very accurate, (2) 
slightly accurate, (3) slightly inaccurate, (4) very inac- 
curate. 


An additional 10 per cent were categorized as “difficult”; these children had marked 
difficulties in eating and sleeping, adjusted poorly to new experiences, and in 
general were quite negative. The other children in the sample (35 per cent) showed 
some combination of these three patterns of temperament and could not be simply 
categorized. The value of this early categorization is suggested by the follow-up 
observations made on these children. For example, by the age of ten, 70 per cent of 
the “difficult” children had been referred to professionals for their behavioral 
problems, compared to only 18 per cent of the “easy” children. 

ANATOMICAL AND PHYSIOLOGICAL DIFFERENCES. A very wide range of individual 
differences has been found in anatomical and physiological measurements in adults 
as well as children. The endocrine gland system shows very great individual 
differences with regard to function as well as gross size, Pituitary glands, for 
instance, have been found to vary in their output from 250 to 1,100 milligrams, 
thyroid glands from 7 to 20 grams. The role of individual differences with regard 
to emotional responsivity has already been stressed, as evidenced by the differential 
susceptibility to psychosomatic symptoms, for example. There is hardly any 
fundamental way in which human organisms can be measured that does not reveal 
a substantial range of individual differences. 

It is interesting that differences among the individuals of a species seem to be 
associated with their point of emergence on the scale of evolution; that is, the range 
of behavioral individuality appears to increase as we consider animals of “higher” 
physiogenetic status. This is hardly surprising in view of the increasingly large 
number of variables that determine the behavior of organisms with in 
complexity of sensory, motor, and associative neural functions, When we consider 
man, also, there does seem to be a marked positive correlation between the range of 
individual differences exhibited and the complexity of the social environment. 
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So many variables contribute to personality and there are such a variety of different 
ways of studying man as a functioning organism that it is hardly surprising to find 
a corresponding diversity of theoretical interpretations. Here we consider the more 
important of these various theoretical views. Our discussion begins with the 
psychoanalytic conception of personality. We then briefly describe some alter- 
natives to psychoanalysis; self-theory and personal construct theory are the two 
types selected for description. The last theories treated are more strictly psycho- 
logical developments, trait and factor theory and learning theory approaches to 
personality. 


PSYCHOANALYTIC THEORY 


Foremost in their influence, and to some extent the focus around which compet- 
ing theories have centered, have been the psychoanalytic theories of Freud and his 


successors. 


Mental Function E 

Ligno. By libido Freud meant the fundamental drive for pleasure and biological 
satisfaction (mainly sexual) that motivates all human organisms throughout life. 
Freud assumed that there was a certain amount of libidinal energy inherited by 
each developing organism and that this energy could be attached to various objects, 
varying with the psychosexual stage of the organism. Fixation of too much libidinal 
energy on objects at any particular stage was felt to account for many adult 
personality disturbances because there was not enough energy left for normal 
mature relationships. l i -F 

Society by its various rules and codes prevents the eaa S sae Aaa rianan 
energies, and personality disturbances were seen, nor quence. 
Aggies ‘nape as well as sexual ones were included within es 
concept. The psychoanalysts have therefore argued that society must provide s ety 
valves to allow more socially satisfactory releases of libidinal energy and to prevent 
the disturbances in personality (behavioral symptoms) as well as antisocial behav- 
iors that otherwise result. War and military actions gener ally provide one such 
release, but athletic competition and participation in various “causes are socially 
Oras Mac The inevitable resistance to libidinal forces perpen! 
society results in both frustration and guilt, frustration from ‘es ten of k 
antisocial impulses and guilt produced by the impulses themselves as ir as the 
actual violations of the social code that occur. To account for the aan apn 
by the human organism with these stresses and strains Freud an En supe 
of basic defense mechanisms, unconscious ways 1n which Te Hee ee TA as : 
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beet i defense mechanism in the psychoanalytic theory is that of 

repression, Repression refers to the more or less ia aa is, areal 
ce. ; table impulses and memories. It was 

“forgetting” of socially and personally unaccep 
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this concept that led Freud to his development of the elaborate theory of the 
unconscious. 

Repression is both a necessary process and, in extreme form, a most harmful one, 
On the one hand, it serves a most useful role because it relieves one of constant 
harassment by many petty irritations and unacceptable libidinal impulses; these are 
simply forced into the unconscious where they usually remain without undue 
disturbance of the personality. On the other hand, repression can keep one from 
seeing the source of some of his problems—such as socially unacceptable impulses 
relating, say, to his parents—and in the psychoanalytic theory it is a major factor in 
development of severe behavior or personality disorders. 

The many other major defense mechanisms stressed by Freud and other psycho- 
analysts may be more briefly identified. 

Denial is closely related to repression in that it consists of the “forgetting” of 
information concerning some particular threat to the person. For example, the 
aging professional athlete whose career is about to end may refuse to accept this 
fact, disregarding evidence, such as his manager’s warnings, to the contrary; or the 
student who is about to fail a course may reject the objective evidence oifered by 
friends and instructors. 

A special form of denial occurs when an individual refuses to admit the existence 
of socially undesirable behavior or impulses in himself but instead refers them to 
others. This mechanism is called projection. Guilt is prevented by attributing the 
negative tendencies in oneself to others. The classic example of projection is 
provided by the avid reformer, such as the axe-wielding destroyer of saloons. 
According to the psychoanalytic theory such a person is likely to be projecting his 
own impulses, unacceptable to himself; his fervor results from redirecting his own 
exceptionally strong motivations. 

A functionally similar mechanism is that of reaction formation. In this process an 
individual’s own undesirable or unacceptable impulses are countered by the 
assumption of the opposite characteristics, and often to an extreme degree. Again 
the fervent reformer is interpreted by the psychoanalyst as an illustration of 
reaction formation as well as projection. 

Regression refers to the return to an earlier stage of behavior, such as childhood. 
It occurs when the person is overwhelmed by seemingly impossible demands and 
represents a search for the security and protection offered by the earlier stage of 
life. Excessive drinking is sometimes regarded as a regressive mechanism in that it 
involves a reversion to a kind of bottle feeding; infantile mannerisms and childish 
speech are less damaging forms of regressive behavior. 

Rationalization refers to the giving of socially acceptable reasons for behavior 
that is actually more personally motivated; in the classic example of the “sour 
grapes” form, for example, a person who has been unable to obtain a prized 
objective (such as the desirable grapes sought by the fox in Aesop’s fable) says that 
he did not want them anyway because they really are not very desirable (the grapes 
are sour, not tasty). The “sweet-lemon” counterpart to this process involves the 
making the best of a bad situation; the lemon that one is forced to take becomes 4 
delectable and desirable object. 

It is important to note that the person who rationalizes in this way is not lying 0f 


purposely transforming the affective character of the situation. Rationalization is a 
defense mechanism because it protects one’s ego by fending off the necessity of 
admitting failure. Of course, a little rationalization goes a long way, and people 
who rationalize too much, like those who protest too much, merely succeed in 
calling attention to their own shortcomings. 

A related but much more socially desirable defense mechanism is that of 
compensation. In this process one endeavors to make up for a weakness in one 
function by excelling in some other. The boy whose athletic ambitions are stymied 
by inadequate physique may compensate by directing exceptional energy into his 
studies and becoming a successful scholar; or the girl whose home-making motiva- 
tion is thwarted by a lack of appropriate suitors may compensate by working hard 
to become a success in the business world. 

When compensation is combined with denial, a mechanism called overcompen- 
sation is likely to occur. In this process the individual refuses to recognize some 
particular shortcoming and expends great energy in attempting to excel in some 
manner related to that shortcoming. The classic example here is the political 
dictator whose need for power is attributed in part at least to his own physical 
limitations. Thus Napoleon, Hitler, Mussolini, and Stalin were all men of short 
physical stature who nonetheless achieved and exercised tremendous powers. 

Finally, the mechanisms of displacement and sublimation operate to rechannel 
libidinal energies in more acceptable directions. In displacement the new goal is one 
that does not have the social stigma of the initial goal (e.g., drinking tea instead of 
an alcoholic beverage). In sublimation, which is typically related to redirecting 
sexual energies, socially desirable activity (€.8-> athletic competition, a formal 
religious career) is substituted for libidinal urges. — 

It should be emphasized that the defense mechanisms represent personally and 
socially desirable processes that in géneral enable the biologically driven human 
organism to maintain a reasonable degree of personal comfort while accommodat- 
ing his libidinal impulses to social restrictions and conventions. As conceptually 


developed within the psychoanalytic system, defense mechanisms without doubt 
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Did you think that the personality sketch a the 
Breather on p. 506 applied to you (rating 1 or 2)? If so, 
join the club. Most people do! And for a very good 
reason: the appraisal is SO general as to apply to most 
if not all people. 

The point of this exercis 
it is to produce and “sell” 


e is to demonstrate how easy 
such highly generalized 


accounts and how useless they are. Similarly vague 
and deliberately all-encompassing characterizations 
are offered by many persons, such as fortunetellers, 
who feed upon the naiveté of the public in order to 
make a living as well as by many other well-intentioned 
persons who use some pet notion or special system. 
This kind of assessment is just one of the pitfalls all of 
us need to guard against in the important but difficult 
matter of appraising personality. 
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reflect the realities of personality dynamics and have probably been the most 
readily accepted feature of Freudian theory. 


Mental Structure 

In his dynamic conceptions (e.g. the libido as a physical force) Freud necessarily 
adopted the biological assumptions of his time (that is, the assumption of energy as 
a constant factor that could not be completely suppressed). In his conceptualizing 
of the structure of the mind, Freud tended to think in terms of physical analogue. 
This has had the unfortunate consequence of misleading many of his supporters 
into taking the structural analogue too literally, into reifying, as the process is 
usually called, processes and regarding them as things. Avoidance of this error is 
important if the value of Freud’s ingenious theorizing is to be maintained. Thus 
although the language that he used is that of structures, it must be remembered that 
he was actually observing behaviors and forming conceptualizations about the 
mental processes that might underlie them. Casting these into the form of a 
“mental structure” is only a useful expository device. The process may exist; the 
structure does not. 

The Psychic Apparatus: Id, Ego, Superego. According to the Freudian conception 
the so-called psychic apparatus or, more simply, the personality, is composed of 
three more or less distinct parts. 

The core of personality for Freud is the id. This is the genetically determined 
receptacle of all psychic energy, or libido. The id is constantly seeking to discharge 
its (primarily sexual) energies. When it does so tensions are reduced and pleasure is 
experienced. The id thus operates on the so-called pleasure principle, and in terms 
of primary processes. 
ji The reality principle, by which the social demands of the culture and the more 
immediate personal demands of other individuals are met, is the basis of a second 
part of the personality, the ego. It is the ego that acts to permit fulfillment of the 
impulses of the id, or more commonly in most societies to delay or block them. The 
ego operates by means of so-called secondary processes, which mediate the relation- 
ship of id impulses to reality. An important function of parental and educational 
training is to develop strong ego functions so that an individual is able to cope with 
developmental crises and build and utilize his own inner resources effectively. 

The final part of the psychic apparatus as Freud initially conceptualized it is the 
superego. The superego represents the incorporation within the developing child of 
the host of social conventions and restrictions expressed by the adults with whom 
he interacts. The conscience is the internalization of the inhibitions the child 
experiences, the violations of which are usually punished. Adult values, or 80 
ideals, are similarly internalized as part of the superego. The developing human 
organism is thus motivated to avoid guilt, which results from the violation of the 
internalized social code or conscience, and to achieve pride and self-esteem, which 
are produced by approximations of the ego ideals, 

In the normal healthy personality these three components all work smoothly 
together, with a minimum of disharmony. In severely disturbed individuals, 
however, one or the other of the three systems is disproportionately undeveloped of 


overdeveloped, and personal crises of the kind described later in the chapter 
therefore occur. 

LEVELS OF Consciousness. In recognizing for the first time the crucial role of 
the unconscious factors in personality and adjustment, Freud posited three more or 
less distinct levels of consciousness, or mind. 

The conscious level is defined as that of which the person is immediately aware. It 
is the arena in which the ego mainly operates. As we have emphasized, a major 
contribution of Freud’s was to downgrade the actual significance of this kind of 
rational function, Prior to Freudian emphasis on man’s nonrational processes, the 
majority of philosophers and psychologists had been concerned with rational, 
conscious factors in their interpretations of behavior and personality. 

The preconscious level is composed of experiences and memories that can readily 
be brought into consciousness. The mechanism of attention (Chapter 6) serves to 
transfer memories between conscious and preconscious levels, with relatively little 
difficulty. 

Finally, and most importantly, there is the unconscious level. This consists of the 
vastly greater number of experiences that are not readily available to awareness. 
They are brought into consciousness only under unusual circumstances. But it is 
the unconscious level that contains not only all of the id (libidinal) impulses but 
also many other less emotionally toned mental phenomena that underlie our 
interpersonal relationships and our decisions in all areas of life (e.g., vocational 
choice, social attitudes, hobbies). ; 

The ferreting out of crucial unconscious memories was regarded as a major 
function of the psychoanalytic procedure. Some of Freud’s most brilliant insights 
involved this problem. For example, he observed how assumption of unconscious 
motivation could account for commonplace slips of the tongue (e.g., one of the 
more notorious of such errors occurred several years ago when a radio announcer 
who was supposed to read, “the best in bread,” inadvertently blurted out, “the 
breast in bed!”). The significance of such errors had not been previously recog- 


nized. 

Although Freud sought a 
unconscious, he later turned 
techniques. In analyzing the ma 


t first to utilize hypnosis as the major avenue into the 
to free association and dream analysis as more reliable 
nifest content, as of dreams, in order to uncover the 
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That is, because of the restrictions of the ego the impulses of the id are ordinarily 
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layman and is possibly of clinical relevance but does not lend itself readily to 
scientific analysis. Freud’s own contributions were of course immense and he 
clearly rates as one of the intellectual giants of all time. Moreover, there are 
important new trends within psychoanalytic theory itself, as his successors continue 
to work out new directions (e.g., with regard to ego functions, which Freud 
regarded as essentially derived from the id but which are now more often treated as 
at least partly autonomous). Nevertheless, few psychologists today would accept 
the orthodox Freudian theory of personality as sufficient, and the alternatives to 
which we now turn were developed to stress facets of personality that he neglected 
or minimized. 


SELF THEORY 


Self theory represents, in essence, an attempt to restore to the individual some of 
the dignity and self-determining properties of which he had been relieved by 
psychoanalytic theory. Self theorists focus on the organism (hence their theories are 
sometimes called organismic theories) as the source of its own fate. Moreover, they 
tend to stress consciousness as crucial in this process. They are in this respect 
closely allied to the contemporary existentialists, who also stress the primacy of 
conscious functions. 

The self as a concept has been variously defined, but in general the most 
acceptable definitions regard it as the conscious picture or image that each of us 
tends to have of himself. This picture is constantly changing. Moreover, self 
theorists emphasize that these changes are not simply those directly imposed by 
environmental forces, but rather are deliberately effected, by a continuing series of 
more or less conscious decisions, by the individual himself. Self-actualization is the 
key word here; it describes the way in which an individual is believed to develop his 
real self from his ideal self. 

Most self theorists accept some role for unconscious processes but not the 
all-important role that Freud proposed. The primary factor in self-actualization, of 
realization of one’s true potential, is rather the love and respect of others. of 
course, one must also have a reasonable amount of self-regard—love and respect 
for oneself—as a necessary condition for personal growth. 

One version of self theory is that man is inherently “good” and that his 
development is essentially a matter of his own self-fulfillment. In this process the 
role of special conscious experiences, called peak experiences, is held to be crucial. 
The contrast of this and the other self theories from psychoanalysis is obviously 
quite marked, not only with respect to the role of the unconscious but also, and 
even more significantly, with respect to the nature of the instinctive forces that are 
presumed to underlie behavior and personality development. 


PERSONAL CONSTRUCT THEORY 


Personal construct theory holds that the key to one’s personality is the particular 
set of constructs that one uses to represent the people and things that play 


important roles in his life. Personal construct theory is similar to self theory in that 
it places the controls for each personality in the hands of the individual and stresses 
rational rather than irrational functions as the source of this control. Thinking and 
judgment, not growth or self-actualization, are accorded the key role in personality. 

Personal construct theory is more phenomenological than self theory. It is based 
on the assumption that certain core concepts, relating to how the person sees 
himself and “significant others” in relationship to himself, are instrumental in 
personality formation and maintenance. The role of motivation is resolved simply 
by circumventing it. As the author of personal-construct theory put it in rejecting 
both “push” (drive—e.g., putting a pitchfork to the recalcitrant donkey) and “pull” 
(purpose—e.g., enticing the donkey by dangling a carrot in front of it) factors of 
the usual motivation theory, “Our theory is neither of these. Since we prefer to 
look at the nature of the animal himself, ours is probably best called the jackass 
theory” (Kelly, 1958, p. 50). 

It seems fair to say that personal construct theory has neither overwhelmed the 
competing viewpoints on personality nor threatened to do so at any time in the 
future. Nevertheless, it offers an interesting alternative to the psychoanalytic and 
other theories, a refreshing reminder of the potential of strictly cognitive features in 
personality, and some evidence that even a common-sense approach may have 
something of interest to offer in this difficult field. 


TRAIT AND FACTOR THEORIES 


Apart from psychoanalysis, the type of approach to personality that seems to 
have most attracted psychological attention 1s that of trait theory. Trait theory 
focuses on those persistent characteristics of an individual that are assumed to 
underlie a variety of seemingly disparate overt behaviors. The concept of trait is 
thus a broader one than either the overt response or the hypothesized habit that 
produces it. Responses and habits can be viewed as manifestations of traits; traits in 
turn are less broadly conceived than self or, ultimately, personality. They thus offer 


a moderate amount of scope and significance and, according to the trait theorists, 


are at the level at which personality can be most profitably investigated. 


Implicit in the development of trait theory is the notion of a hierarchical 
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to be highly intercorrelated (to a correlation index of .60 or more), they are 


presumed to be manifestations of the same surface trait (e.g. the trait represented 


by the paired opposites of boldness and shyness). The term surface is used because 
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the clusters are based upon the raw data and do not require additional mathematical 
treatment for discovery. 

When such additional treatment is applied, in the form of factor analysis (cf. 
Supplement A-1), different sets of uniformities emerge and are given the label 
source traits (e.g., dominance-submissiveness). Presumably the interrelationships 
thus uncovered represent a more profound kind of uniformity than that evidenced 
by the simpler cluster of variables identifying surface traits. 

The success of these methods will depend upon how effectively the experimental 
and quantitative techniques can be combined. Regardless of the degree of math- 
ematical precision their promise will not be realized unless at least an approximate 
degree of experimental, and conceptual, treatment can be developed. 


LEARNING THEORY APPROACHES 


Learning theory approaches to personality tend to be elaborations of general 
behavior theory rather than special theories expressly designed to handle the facts 
of personality. Thus there were early efforts to develop stimulus-response inter- 
pretations, including some endeavor to wed this approach to the psychoanalytic, 
and there is today the rapidly growing application of operant conditioning. But the 
learning theory that has been most influential with regard to its implications for 
personality is social learning theory. 


Social Learning Theory 

A major objective of social learning theory is to describe the way in which 
personality is learned and the environmental circumstances under which it is 
subsequently modified. The primary process that has been investigated is imitation. 
The necessary condition for this kind of learning is observation of behavior. The 
consequences, rewarding or punishing, that follow imitation of observed behaviors 
then determine the extent to which the behavior persists. 

Models can be either symbolic or exemplary. Symbolic models are presented in 
such media as movies and books. Exemplary models are usually well-known 
figures, such as political leaders, famous athletes, student leaders in college, and the 
like. They are instrumental in providing social norms that are learned. 

This form of social learning theory is close in spirit and technique to Skinnerian 
operant conditioning. Reinforcement schedules are used in explaining the effects of 
social reinforcers; variable schedules seem to be especially prominent, and they 
produce long-lasting behavioral effects (cf. Notes, Supplement A-3). 

Social learning theory has called attention to the actual behaviors of the human 
participants in interpersonal relationships as causal factors in personality develop- 
ment. Although cognition plays some part in the theory, there is no assumption of 
mysterious inner determinants or symbolic transformation of overt behavior. The 
theory has thus provided a refreshing, behaviorally oriented alternative to the other 
theoretical formulations. Moreover, it has made important contributions to ther- 
apy, discussed later in the chapter. 


ROLE OF PERSONALITY THEORY 


Although there can be no real question raised about the significance of person- 
ality as a psychological problem some question can be raised concerning the 
efficacy of personality theory as a means of attacking the problem. The central 
force in personality theory, psychoanalysis, has been steadily losing influence, until 
today there are many who see it as essentially a dead issue. The more recent 
theoretical contributions of psychologists have had varying degrees of success in 
attracting and holding adherents, but none has demonstrated clear superiority to all 
of the other alternatives. 

It is quite possible that the central issues in personality will ultimately be 
resolved by the accumulation of data and theory on specific problems rather than 
by the demonstrable superiority and general acceptance of any global theory of 
personality. This possibility exists even if important, but partial, contributions are 
sometimes made by the global theories. To require that any single psychological 
theory explain personality is almost like asking for a biological explanation of life; 
both concepts represent such a broad scope of scientific problem as to defy 
complete interpretation. 
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There is a wide range of deviation 


BEHAVIOR DISORDERS 


A great variety of frameworks, or models, have been utilized to define behavior 


disorders. A historical overview may help to orient the reader with regard to this 
problem. 
Historical Perspective world until relatively recently, behavior 
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516 psychotic symptoms were burned at the stake as witches. Less severe efforts to 
MAN: ACTOR AND REACTOR purge afflicted persons of the presumed agents of the devil were prayer and 
flogging—the latter designed to drive the demons out of the body (cf. the motion 
picture The Exorcist). Mentally ill persons were also subjected to hot irons and 
electric shock. They were generally kept in crowded, hopelessly confined quarters. 
Often they were chained and were even exposed to public display, sometimes 
for a fee. 
Around 1800 improvements in treatment of the mentally ill began to appear. 
Hospitals were cleaned up and reorganized, attendants were cautioned to treat 
inmates as patients rather than as animals, and individual records began to be kept; 
and there was some attempt at simple diagnostic classification. From that time 
improvements in treatment have been generally, if sporadically, maintained, 
although even today mental hospitals leave a great deal to be desired. 


Focal Issues 

DEFINITION OF NORMAL: STATISTICAL OR FUNCTIONAL? There are two major and 
contrasting ways of defining normality, hence abnormality, of behavior. One is in 
terms of a frequency distribution of relevant behaviors. By this statistical criterion 
the abnormal is simply any marked deviation from the most common, modal types 
of behavior. A minor difficulty with this definition is that logically it entails two 
directions: lower as well as higher frequencies are abnormal. As a practical matter, 
however, only the least desirable tail of the distribution is considered abnormal, at 
least for the purpose of defining behavior disorder. Thus a person who shows an 
extremely low frequency of movement, sitting for hours on end in one place and 
refusing to respond to conversation, is likely to be considered abnormal. 

Let us suppose, however, that the individual who sits quietly for long periods of 
time is in a monastery. There this behavior may be quite normal, at least under the 
special circumstances that involve long periods of meditation. This illustration 
points up the necessary consideration of cultural norms and values—the statistical 
definition of normality is necessarily used within some cultural framework; by itself 
it is of limited utility. 

The functional definition of normality disregards the statistical criterion and 
concentrates upon the consequences of the behavior. If it works well and helps the 
individual adjust, behavior is by this definition normal. Again, however, note the 
essential interactions with the culture: what works well in one culture will simply 
not do in some other; hence the function of behavior is also necessarily tied in with 
the cultural framework in which people live and behave. 

Historically, behavior disorder was primarily if crudely defined in terms of a 
combination of the statistical and the functional criteria; people whose behavior 
was sufficiently different from the social norm were suspect, and if, in addition, the 
form of the behavior did not enable the persons to adjust reasonably well to their 
environment (again mainly a matter of social expectations), they were doubly 
Suspect and quite likely to be regarded as disordered and re nina custody and 
whatever treatment might be in vogue at the time. ah 

THE APPROPRIATE MODEL: MEDICAL oR BEHAVIORAL? One of the great advan- 


tages of the new outlook on behavior disorder that arose around 1800 in Europe 
was the shift from a mystico-religious to a medical conception. In other words, 
behaviorally disordered persons were now regarded as sick and in need of medical 
treatment, in much the same way as a patient with a physical illness. As a matter of 
fact, behavior disorder was beginning to be regarded as one form of physical illness, 
with determining conditions in the body that were simply more subtle and there- 
fore more difficult to uncover than those of the ordinary physical illnesses. 

This view was obviously based upon an application of the functional definition 
of normality. An organ is normal if it functions properly, regardless of how 
common such proper function may be. Psychologists generally recognize the great 
historical contribution of the application of this medical model, as it is now called. 
Many psychologists, however, feel that the medical model as applied to behavior 
disorder has outlived its usefulness and that it is now time to apply a different kind 
of fuactional approach. The most popular such approach is sometimes called the 
behavioral model. This model focuses upon how well the behavior in question 
enables the individual to adjust in his social and cultural setting; it discards the 
notion of sickness and concentrates upon purely behavioral determinants and 
therapies. The same principles that account for normal behavior are assumed to 
hold also for abnormal behavior, without any special features required. It seems 
safe to predict that the behavioral model will become increasingly influential. It has 
crucial implications for therapy as well as for diagnosis and this feature in partic- 
ular has infused a new enthusiasm into the clinical aspects of psychology. 


Diagnosis of Behavior Disorders 

There are two great classes of behavior or mental disorder, which need to be kept 
separate. Neurosis (or psychoneurosis) refers to the less severe yet on occasions 
personally most debilitating variety of behavioral deviation. Psychosis, popularly 
termed insanity, refers to the much more severe type of behavioral disorder in 
which there is a more or less chronic disorganization of personality sufficient to 
require radical treatment and usually hospitalization. Table 16-1 summarizes the 
salient distinctions between neuroses and psychoses. 


Practitioners ; latinas k 
It may be useful, at this point in our discussion, to distinguish among the major 


types of practitioners who deal with behavior disorder. The main disciplines that 
are involved are psychiatry, a branch of medicine; clinical and counseling psychol- 
ogy; and psychiatric social work. M, 

The psychoanalyst is usually a specially trained psychiatrist. However, so-called 
lay analysts are not medically trained. Freud himself was extremely dubious as to 
the value of medical training for the practice of psychoanalysis, and so encouraged 
lay analysis. Today, however, the number of lay analysts is steadily declining, and 
the M.D. degree is required for all psychiatric practice, including psychoanalysis. 

The psychiatrist is thus an M.D., and the clinical and counseling psychologist a 
Ph.D. Further details covering these various practitioners are provided in the notes 


at the end of the chapter. 
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SCOPE OF BEHAVIOR DISORDER 


to prepare a census of every person who then was or at one time had been 
disordered. The results of this census were most interesting. A substantial amount 
of behavior disorder was discovered, but much less than the amount expected on 
the basis of the overall American and Canadian rates. A total of 199 persons either 
had or had recovered from some variety of behavior disorder. The distribution of 
diagnoses was unusual; all but five of the fifty-three psychotic cases were func- 
tional. No cases were found of disorder resulting from alcoholism, drug addiction, 
or syphilis, reflecting the ascetic character of the society. The investigators con- 
cluded that immunity to behavior disorder was not provided even by this secure 
and stable social order. An equally plausible interpretation would be that even in 
so stable a social structure there is plenty of room for interpersonal conflict, so that 
emotional factors could well also account for the disorders. Perhaps a more 
important implication of these data is the contribution toward recovery (a total of 
forty-nine persons were regarded as recovered) of that social order. Support was 
apparently offered by the entire community to people with behavior difficulties, 
and no stigma remained after recovery. Even this conclusion must be tempered, 
however, by the fact that over half of the recoveries were classified as manic- 
depressive (twenty-seven of thirty-nine so classified had recovered) and this 
disorder has an unusually favorable prognosis. 


The Neuroses 

Inadequately controlled anxiety is the central feature of neurosis. Or it might be 
more accurate to say that the symptoms of the neurotic represent, essentially, ways 
in which he has learned to cope with stress and contain anxiety. All of us utilize 
various defense mechanisms, as described above, in this way. But we become 
neurotic, or can be labeled as neurotic, when these mechanisms fail to function 
efficiently, and we adopt ways of coping that are essentially maladaptive. The 
general assumption seems to be that anxiety blocks adjustive learning. The anxiety 
in turn is believed to be produced by unresolved conflicts, another instance of 
ineffective learning. ie 

The symptoms in neurotic reaction show tremendous variability. In general, the 
person is well aware of his disturbance but not of its causes. Neurotic symptoms are 
usually disturbing, primarily to the individual suffering them but also to some 
extent to his associates, especially if they are concerned (and often overconcerned) 
about him. ; 

The prognosis, which is the prospect for recovery, tends to be better for neurosis 
than for the more severe and disabling psychotic reaction. Indeed, most of the 
therapies to be described are mainly effective for neurotic reactions. Moreover, 
neurosis does not seem to lead to psychosis, as is sometimes mistakenly assumed; 
neurotic patients who worsen typically remain neurotic, | commonly showing 
intensification of their initial difficulty, sometimes to the point where hospitaliza- 
tion is required. > ; : 

Brief descriptions of the major diagnostic categories of neurosis are presented in 
Supplement B-2. It should be remembered that there is a great deal of individual 
variability in neurotic reaction and the pure clinical type is relatively infrequent. 
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The Psychoses 

Compared with the neuroses, where actual frequencies of occurrence are almost 
impossible to estimate, the psychoses can be counted with reasonable accuracy. 
Because the victims of psychosis exhibit such socially and occupationally disabling 
behavior, they typically receive some kind of professional attention and are usually 
hospitalized. The general extent of the problem can therefore be assessed from 
hospital records. 

The enormity of the problem can be suggested by some of the statistics com- 
monly cited and generally accepted. For example, it is estimated that in the United 
States fully 10 per cent of the population will receive psychiatric attention at some 
time during their lives and half of these will be hospitalized, 

The United States is by no means unique in this sorry record. Psychoses with 
essentially similar symptoms are recorded in all times and cultures. There is no 
real evidence that they are increasing in frequency, as is sometimes believed. Hos- 
pitalization rates vary with such things as economic conditions, but actual 
increases in long-term base rates can usually be attributed to such factors as 
More extensive reporting of psychotic behavior, reduced social stigma attached 
to treatment and hospitalization, and improvement of facilities and treatment 
(e.g. tranquilizing drugs, which give symptomatic relief and permit shorter 
hospital stays). As a matter of fact, when careful checks of hospital records 
have isa little change has been found over a century (1840 to 1940, 
in one study). 

Very recently, however, a trend seems to have developed in many states toward 
marked reductions in both the number of patients in state hospitals and the mean 
length of stay in the hospital. Central Islip State Hospital in New York, for 
example, was at one time the second largest in the country, with 9,500 patients, but 
the number had dropped to about 3,500 by 1973. This general reduction in 
hospitalization Statistics has been produced by many factors, including financial and 
political pressures, the more extensive use of drugs (in particular the tranquilizers), 
A of effective community psychology and short-term treatment 

The term insanity, which has legal but not psychiatric meaning, is a popular 
synonym for psychosis. The usual legal criterion of insanity is whether the patient 
can tell right from wrong; this test, however, is of little psychiatric value. The 
problem of assigning legal responsibility, as in crimes, is an extremely difficult one, 
but attempting to assign responsibility can neither aid the psychiatrist in his work 
nor enable the psychiatrist to aid the court. 


It is customary to classify Psychoses into two categories in terms of their 
aes oc, factors, or etiologies. Organic psychoses are those major behavior 
per rs ns which a bodily basis, such as a brain dysfunction, has been identified. 

‘unctional psychoses are more or less Negatively defined; this diagnosis is usually 
given when a clearcut physiological condition cannot be identified. The term 
functional is used to describe these disorders because the same general kind of 


emoti: j : : ‘ ‘ : 
otional maladjustment as in neurotic reactions is believed to account for much of 
their etiology. 


THERAPY 


Most of the therapy directed toward psychotics tends merely to alleviate the 
severity of their symptoms. With a few possible exceptions, little directly effective 
physiological or behavioral treatment has been developed. As a result, psychi- 
atrists and psychologists are tending more to concentrate upon therapy for the less 
severely disturbed, neurotic, patients and upon the prevention of all forms of 
behavior disorder. Here we review the major forms of psychological therapy and 
then discuss the highlights of the mental health movement in general. 

There are two prototypic forms of psychological therapy in common use: 
psychotherapy, in which presumed personality conditions are treated, and behav- 
iorally oriented therapies, in which the behavioral symptoms are themselves treated 
without regard for hypothetical underlying personality disturbance. In reviewing 
these two varieties of therapy we consider first two versions of individual psycho- 
therapy, psychoanalysis as the initial and still active version and the more recently 
developed client-centered therapy. Then some forms of group psychotherapy are 
considered. Finally we discuss two of the more prominent forms of behavior 
therapy: therapy based upon classical Pavlovian conditioning principles, and social 
learning theory and behavior modification, stemming from Skinnerian operant 
conditioning. 


Psychotherapies 

PsyCHOANALYsIS. The objective of psychoanalytic therapy is to uncover the 
hidden, repressed bases of the client’s difficulty so as to enable him to face his 
problems consciously. Catharsis, or the original “talking-out” cure discovered by 
Breuer and Freud, is at the heart of this procedure. It is assumed that once the 
repressed materials are consciously recognized there will be a release of their 
emotional involvement and a consequent improvement in the patient even without 
further more positive steps being taken by him. j Í 

Apart from the question of the relevance of the psychoanalytic technique to some 
disorders (it clearly fits conversion hysterical reactions nicely but is questionable 
for many other categories of disorder), there are many practical problems involved 
in its actual administration. Mainly these revolve around the fact that it is distinctly 
a one-to-one relationship, and is a long and continuing procedure that may require 
as many as five years for completion. How many clients have that much time, or 
that much money? Because there are only a relatively small number of authorized 
analysts (their own training entailing not only a personal analysis but also years of 
apprenticeship plus academic coursework), there are simply not enough to go 
around. Their charges are necessarily high (in standard analysis, $50 per hour, with 
hourly daily sessions lasting at least a year and preferably much longer). For these 
practical as well as some theoretical reasons, standard analysis has been largely 
superseded by various short-term versions called psychoanalytically oriented 
therapy. y 

CLIENT-CENTERED THERAPY. Client-centered therapy is also sometimes called 
nondirective counseling because the therapist takes a relatively more passive role 
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than that in psychoanalysis, in which the therapist directs the course of the therapy. 
In fact, one of the therapist’s main tasks is to reflect back to the patient, by 
noncommital responses and repetitions of what the client says, all the while 
providing him with unconditional acceptance. ïn this way the client is encouraged 
to accept, himself, what he has previously shut out and so be able to take the lead in 
designing his own growth. 

As the client-centered movement has developed it has taken on more active 
facets. For example, these therapists are active in interpersonal encounters. They 
see themselves as precipitating client growth in a way somewhat analogous to the 
way a chemical catalyst works. In this sense, they are not “uncommitted.” They are 
thus stressing active participation, empathetic communication, and even reinter- 
pretation of client statements to highlight the latent affective core of the communi- 
cation. In these ways client-centered therapy has moved closer to psychoanalytic 
therapy, and the gap between the two is no longer as distinct as it was at one time. 

Apart from the fact that it may succeed with some types of clients with whom 
psychoanalysis or similar forms of directive therapy are unsuccessful, client- 
centered therapy has the important practical advantage of requiring much less in 
the way of time and effort on the part of both therapist and client. For example, the 
standard form of client-centered therapy usually requires between six and fifteen 
sessions, well below the number commonly utilized for even the briefer forms of 
psychoanalysis. The therapist is thus able to see a considerably greater number of 
po than the psychoanalyst and thereby maximize any improvements he is able 

o effect. 

EVALUATION OF INDIVIDUAL PSYCHOTHERAPY. In spite of the fact that almost 
everyone agrees that individual psychotherapy is good for some clients some of the 
time, there is a disturbing lack of well-controlled empirical investigations of its 
efficacy. Various schools offer different kinds of theoretical rationales for training 
peers ni iain many agree that the effectiveness of the therapist is 
peenaa at sah ndamental Personality than of the type of therapy 

ou y proposed that therapists should be trained in more than 

one technique, so as to be able to use whichever type of therapy seems most 
appropriate for the client and his problem. 

hA is i Ee A major motivation behind the development of various kinds 

pies has been the practical matter of saving time and effort. An 


problems; one of the major stumbling blocks to thera: 


is the feeling of isolation that man clients ha ily gi i 
response to verbal arguments alo: ; cae li lt 
that are encouraged in some fo: 


among these forms are the psychodrama procedure, in which participants are 
assigned roles to play in the belief that acting out will facilitate personal under- 
standing, and family groups, in which the therapist meets with an entire family 
present in one place in order to uncover the dynamic interactions that may account 
for the adjustmental difficulties of one or more of the members of the family 
(usually but not always a child). 

Popular attention has been given recently to a new type of group endeavor, the 
sensitivity and the encounter group. In these groups people with varying degrees of 
personal maladjustments seek to improve their self-perception and their social 
skills. These groups are generally directed by therapists working under the aegis of 
the self-actualization theories of personality. The sensitivity group is designed to 
sensitize participants to the emotional feelings of others, and the ways in which 
one’s own behavior can elicit such emotional responses. Accordingly, members are 
encouraged to be quite frank, even to the point of deliberately anatagonizing one 
another. 

The encounter group is similar but places more emphasis upon the failures of 
normal communication, as between white people and black people in contemporary 
society. Greater openness is thus encouraged, much as in the sensitivity group, to 
allow the presumed growth functions of the personality to operate. Another 
technique that is used to break down customary defense is the marathon group, 
which may meet continuously over an entire week end; presumably fatigue is 
effective in forcing the participants to abandon their usual coverups. Another way 
in which these defenses are put aside in encounter groups is the dispensing with 
clothing. The resulting nude groups are expected to function more effectively. 
Although the public response may occasionally be one of shock, disbelief, or 
amusement, these various groups should be regarded as serious professional 
endeavors. Presumably, the participant in such a group is reduced to his basic 
identity. With so much already revealed, he may conclude that there is very little 
left to hide. He is ready to be honest about himself in his communications with 
others. 

EVALUATION or Group THERAPIES. There is as yet no scientifically acceptable 
evaluation of the merit of group therapies. Many psychologists are concerned about 
the potential dangers in the group therapy process, and especially in sensitivity and 
encounter groups. They point out that most of us have built up our normal defense 
mechanisms against anxiety over a lifetime of more or less adjustive living, and that 
some of us are simply not ready to have these defenses rudely and suddenly 
removed. Group social pressure can be very strong; partly for this reason, it can be 
an effective therapeutic tool. Used incorrectly, the group can also be a weapon. 
Given the fact that there are dangers, group therapy should not be left to poorly 
trained leaders, as some of the many organizations now actively promoting these 
popular and lucrative activities seem to be doing. in i 

It should be clear by now that psychotherapy, like hypnosis, is not something = 
be taken lightly. It is certainly true that some therapeutic effort is likely to be o 
more good than harm for many people, whose personal interactions might other- 
wise be simply ignored or worsen. On the other hand, there are always cases 5 
which some improvement, and perhaps quite considerable improvement, can 


523 


PERSONALITY 


524 


MAN: ACTOR AND REACTOR 


found in the absence of any formal effort at therapy. This happens partly because 
people in trouble seek help wherever they can find it. If a person in real distress is 
placed on a waiting list, he simply locates help elsewhere. Our conclusion must be 
that psychotherapies are to be selected on the basis of careful, considered judgment, 
as far as possible aided by a reputable professional person, and that new and untried 
therapies are to be especially avoided. 


Behavior Therapies 

Behavior therapies share a conviction that it is more important to pay attention 
to the particular behaviors that are actually causing the patient trouble in his social 
adjustment than to attempt to treat some presumed internal state of anxiety or the 
like. They thus concentrate upon the “symptom” and directly violate the psycho- 
analytic principle that the symptom is not to be treated. That principle is based 
upon the presumption that if symptoms are treated and the underlying personality 
disorder left alone, new symptoms will simply replace the old ones as they are 
eliminated. The objective evidence, however, for this notion of stimulus substitut- 
ability is not very good, with the possible exception of some rather specia! cases, 
such as conversion hysteria. On the other hand, even the most objective and 
behaviorally oriented therapists may sometimes admit to a certain amount of 
displacement of “symptoms,” and all such therapists will agree on the need to 
insure a complete therapeutic coverage of all relevant behaviors, 

Although it is not always possible sharply to differentiate behaviorally oriented 
therapists in practice, at least two focal types can be differentiated more or less on 
the basis of their theoretical origin. 

SOCIAL LEARNING THERAPY. As an illustration, consider the situation where a 
person has a severe phobic (fearful) reaction to snakes that the therapist (experi- 
menter) wishes to remove; this happens to be a rather commonly used problem. In 
treating this phobia, which was severe enough to hinder the actual subjects in some 
of their everyday activities (walking, gardening, and the like), social learning 
therapists in one large study utilized for one group a film in which models 
interacted with a large snake and for the second group had a live model perform 
various activities with the snake. In these two groups the subjects were encouraged 
to engage in some of the feared activities themselves, such as actually touching the 
snake, first with a gloved hand, then with a bare hand. A third group of fearful 
subjects was given standard systematic desensitization, as developed on the basis of 
classical conditioning theory (see counterconditioning, Chapter 15, p. 479). These 
subjects were first trained to relax, then asked to imagine snakes in varying degrees 
of anxiety provocation. Whenever the subject reported anxiety, relaxation was 
again induced (by the use of tranquilizing drugs if necessary), until the situations 
that originally had produced Strong arousal of anxiety became anxiety-free. A 
fourth group was a control, without Special training. 

The results of this experiment were that live modeling produced the strongest 
Positive results; these subjects gave over twice as many approach responses to 
snakes as the other two experimental groups, whereas practically no change 
-pa in the controls. Moreover, a follow-up indicated that the fear of snakes 

ad not recurred in the treated subjects, suggesting some durability for the therapy. 


BEHAVIOR MODIFICATION. Behavior modification procedures have come directly 
out of the operant-conditioning system of Skinner. They make explicit use of 
response-contingent positive and negative reinforcers and disregard any internal 
processes. In addition to their successes with the chronic psychotic patients living 
in hospitals, a considerable amount of success has been enjoyed in the application of 
this technique to the very difficult problem of autistic children. Autistic children 
are psychotically withdrawn individuals who are so socially unresponsive that they 
do not speak. They have traditionally been almost impossible to reach by any 
technique, maintaining a stubborn silence and general inactivity. By concentrating 
on small improvements in behavior, through the shaping technique, therapists have 
effected striking improvement in such children, inducing them to sit quietly rather 
than flare up violently (e.g., bang their head or hands on the table), pay attention, 
and even verbalize to some extent. 

EVALUATION OF BEHAVIOR THERAPIES. As is suggested by the examples used, 
behavior therapies have proved of greatest value in the treatment of specific 
symptoms like phobias. Many question the degree to which they can be made 
applicable to more deep-seated and complex personal difficulties (e.g., the psycho- 
pathic personality). Nevertheless, the range of their applicability is being pro- 
gressively extended, and it is hard to say how far it will ultimately reach. Behavior 
modification techniques, for example, are being applied to toilet-training problems, 
feeding problems, educational problems, and an ever-widening circle of social 
problems. These techniques have been shown to modify clinical behaviors in 
well-controlled experimental demonstrations, a form of empirical verification that 
most other therapies have rarely bothered with, let alone achieved. 

The most recent development in behavior therapy is to make the target person 
himself the author of his own behavior—to provide him with the information he 
needs to modify the contingent relationships that control his actions. It has become 
clear to many researchers that a possible solution to a number of ethical and 
technical problems might lie in 


providing the individual with a behavior technology that he could apply toward his own 
chosen behavior change . . . we can see that no constraints are placed on who alters the 
environment to produce the desired behavior change. Given the necessary knowledge the 
individual can himself perform that task as well as (if not better than) an external behavior 
designer [Mahoney & Thoresen, 1974, p. 18]. 


Behavior therapy thus offers an important complement to the clinician, who is no 
longer restricted so exclusively to verbal techniques. 


MENTAL HEALTH 


Our discussion of mental health may be divided into two parts, improvement of 


some negative yet remediable conditions that tend to aggravate behavior disorders 


and the more positive steps that can be taken to improve personal adjustment. 


Correctable Conditions } ; y 
One of the obvious conditions that needs improvement is the operation of 


mental hospitals. In many ways the modern hospital, although a far cry from the 
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days of chaining and beating, serves to strengthen rather than weaken the disturbed 
behavior of the patients. Physical chains have been replaced by mental ones. 
Institutional regimes are notoriously impersonal, putting a premium on conformity 
and dependence and penalizing initiative and independence. But the former 
characteristics are exactly what mental patients do not need, whereas the seldom 
encouraged latter characteristics are desperately needed by many patients if they 
are to climb out of the protective shells in which they are emmeshed. 

Having hospital staff spend a week end as “patients” is a highly enlightening 
procedure that has been tried by some hospitals. The feelings of complete depend- 
ence and imprisonment that ensue give staff members a glimmer of insight into 
how patients must also feel when they are captured in such an institutional morass. 

The shortcomings of the typical hospital were spotlighted by a recent experiment 
in which a number of professional health personnel faked one psychotic symptom 
(hearing voices) and were thereby voluntarily committed to a mental hospital. The 
pseudopatients made no further alteration of their condition (beyond their name, 
occupation, and employment circumstances), presenting all of their significant life 


SE is, the patient is really “insane,” or psychotic, beyond reasonable 
Isagreement—diagnostic labels both within and without hospitals, for neurotics as 
well as psychotics, so stigmatize Patients as to relegate them to a kind of behavioral 
kpil 1 self-fulfilling prophecies.” A new 
flexibility of attitude and orientation is perhaps the most sing aa on the part 
and overuse of the psychiatric 


ill carry ete heless, it is hoped 
nigh oes away with him at least a deep-seated concern about Fas 


or any other system of labeling. 


Positive Steps 


Here two kinds of comment can be briefl i 
y made, one social-political and the 
other personal. Great strides forward toward supplementing the ela of 
mostly state mental hospitals were taken during the mid-1960's Among the most 
noteworthy achievements were the establishment of r | 


| ts v egional and community 
centers for quick psychiatric treatment. Not only are the state hospitals large, 


understaffed, and almost completely depersonalized, but they are also placed for the 
most part in relatively isolated locations, rendering it very inconvenient for many 
patients to come and go as they may need. The newer centers emphasized short- 
term and out-patient services, allowing patients to come just during the day or just 
during the night as their condition might require. 

With regard to the more strictly personal matters, we have summarized some of 
the problems of emotional control in Chapter 15. To a very large extent, of 
course, these objectives are the same as those sought on mental health grounds. In 
summary, the appropriately “normal” personality is one that has the following 
three characteristics: (1) an adequate self-concept, especially consisting of a reason- 
able balance between realistic self-esteem and insight into shortcomings; (2) a 
substantial amount of personal independence and autonomy, permitting the kind of 
self-actualization that marks the normal growth of personality; and (3) an active 
social role, occupational and otherwise, to provide a groundwork for the give and 
take of personal interactions. 

How does one develop these very desirable characteristics? In the main, unfor- 
tunately, they mostly seem to depend upon the kind of familial and larger environ- 
mental settings into which one is born. Beyond this condition, however, if an 
individual is aware of these objectives and willing to seek them actively there are 
many steps he can take. Among them are the utilization of properly trained and 
responsible professional mental health personnel—college counselors, for example. 
Carefully selected group psychotherapeutic experiences can also be valuable, again 
keeping in mind the need for caution with respect to the qualifications of the 
trainer, But above all else it is the individual’s own capacity for self-assessment and 
his willingness to remain openminded and try to broaden his personal perspective 
that seem to mark the well-adjusted person in today’s complex and demanding 
society, 


Physique-Temperament Typology 

The basic research on body typology described in the text was reported by 
Sheldon (e.g., 1954). The experiment on college women was reported by Cortes 
and Gatli (1964). The supporting research with children mentioned was by 
Davidson, McInnes, and Parnell (1957) and Walker (1962). 


Demographic Determinants 
The classic recent investigation of birth order was by Schachter (1959). The 


affiliation-need research has been reported by Atkinson, Heynes, and Veroff (1954); 
Staples and Walters (1961); and Dember (1964). Academic performance of first- 
and later-borns has been compared by Altus (1966). The psychiatric data are in 
Tuckman and Regan (1967), and Schachter (1964) has reported some comparisons 
indicating that first-borns are not as well liked as later-borns by fraternity brothers 


in college. 
Perhaps the most impressive support for the effect of birth order has been 


reported by Belmont and Marolla (1973). When records for the nearly 400,000 
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nineteen-year-old men in the Netherlands were examined, test performance was 
found to vary directly with order of birth across all social classes. 

Mead’s famous anthropological study of sex roles was reported in her Sex and 
Temperament in Three Primitive Societies (1935). The recent example of women’s 
perception of women is reported by Vetter (1973). Witkin et al. (1962) reported the 
rod-alignment study. 


Assessment 

Nonverbal expression has been reviewed in Fast’s Body Language (1970). The 
anxiety research mentioned was reported by Nicholson (1958) and Feshbach and 
Loeb (1959). 


Phrenology 

Franz Joseph Gall, the founder and primary exponent of phrenology, wrote a 
number of volumes on the “science” of reading character from brain-case config- 
urations. The final product of phrenological thought was forty-three surface areas 
of the brain with, as one might expect, forty-three associated mental faculties. 
Phrenological analysis was also extended to animals; for example, there was an area 
in the canine skill that was held to control the trait of loyalty to the master. Gall’s 


chief disciple, Johann Spurzheim, was very popular and in great demand as a 
lecturer. 


Individual Differences 

The early postnatal behavior research is reported in Irwin (1930), Knop (1946), 
and Wolff (1959). Thomas, Chess, and Birch (1970) have described the temper- 
amental study; Williams (1956) reviews the variety of ways in which biochemical 
individuality is expressed, as in the endocrine gland differences cited in the text. 


Personality Theories 
The standard source for presentation of Personality theories is the book by Hall 
and Lindzey (1970); a recent review is presented in Arndt’s 1974 book. For 
piano on psychoanalysis and Freud, consult Notes, Chapter 3, The “bible” for 
client-centered therapy is Carl Rogers's 1951 book. His 1970 book and 1974 paper 
represent later expressions of his point of view. The work of Abraham Maslow, 
prion the second a influential self-theorist and the emphasizer of “peak” 
xperiences, 1s represented in his 1968 book. Geo: í escribes 
pe aa ORA ri rge Kelly’s 1955 book descri 
p The trait theory is best illustrated by Allport (1937). The surface-source trait 
Smash and FE factor-analytic development of theory has been empha- 
sized by Catte ). Eysenck (1960) has al -analytic 
approach to personality theory. ae s eraai: 
Dollard and Miller ( 1950) have presented a simplified and more or less standard 
Fe theory of personality. Bandura (1969) is a primary source for the social 
earning theory approach to personality in which modeling is the key process. 


Behavior Disorder 

Reorganization of the ancient mental hospital was initiated by French psychol- 
ogist Philipe Pinel at Salpetriére Hospital in Paris early in the nineteenth century. 
For example, chains were removed from the patients and medical record keeping 
started. William Tuke established a retreat in England in which mental patients 
were accorded generally humane treatment. In the U.S. Dorothea Dix led a 
campaign during the nineteenth century to improve hospitalization procedures. 
The National Committee for Mental Hygiene was founded, early in the twentieth 
century, by Clifford Beers. Beers had suffered from manic-depressive psychosis and 
recovered; his book The Mind That Found Itself (1908) was the first and best- 
known account of mental illness as seen from the perspective of a recovered patient. 

The so-called medical model, the assumption that behavior disorder is a physical 
sickness and should be treated as such, has been most vigorously attacked by the 
psychiatrist Thomas Szasz (e.g., 1973). The report by Eaton and Weil (1953) 
describes the mental health census of the Hutterites. The similarity of hospital 
admission rates over a full century is indicated in reports by Goldhamer and 
Marshall (1949) and Dunham (1966), and the similarity over cultures by Dohren- 
wend and Dohrenwend (1967). 


Practitioners 

As an M.D., the psychiatrist is the only practitioner legally entitled to prescribe 
medicine. The psychiatrist therefore enjoys a number of advantages over his fellow 
workers in the so-called helping professions. He is typically given the highest 
administrative posts, a fact that is understandably annoying to many psychologists; 
however, there are signs that this practice, once universal, is beginning to change. 
Because of the possibility of physical or organic involvement in behaviorally 
disordered patients with uncertain causal histories, it is advisable, and often legally 
necessary, to have a psychiatrist (or some other M.D.) available on call in a clinic, 
if not on the regular staff. : 

In general, the psychiatrist tends to be more thoroughly trained and more 
extensively experienced with regard to the psychoses. However, there are relatively 
few psychiatrists. Other medical practitioners, who may be lacking in appropriate 
training and/or experience, are therefore often pressed into psychiatric service. The 
results of this practice frequently leave much to be desired; this is mainly because 
traditional medical training has typically slighted the emotional determinants and 
concentrated on strictly physical factors in illness. 

Because of the severe shortage of trained psychiatrists, there has been a steady 
and increasing demand for more psychologically trained practitioners. As a matter 
of fact, the demand here has exceeded the supply ever since World War 1, when 
the applied branches of psychology may be said to have come into their own. 

Two types of psychological practitioner are commonly involved with behavior- 
ally disordered patients. The clinical psychologist is a Ph.D. in psychology who has 
undergone a specialized graduate curriculum and a subsequent internship some- 
what comparable to the post-M.D. residency. The clinical psychologist, because of 
his academic training in psychology, is generally more familiar with research 
techniques than the typical psychiatrist. He tends to be more trained and practiced 
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on the neurotic than the psychotic type of disorder. He is also likely to be more of 
a diagnostician than the psychiatrist; this is the service that he is traditionally 
assumed to provide. Clinical psychologists have increasingly become directly 
involved in psychotherapy, however, and have achieved recognition in the sharing 
of this coveted activity with psychiatrists. They have also chafed under their 
administratively inferior role and have succeeded in effecting some changes in this 
respect. 

The counseling psychologist is the second psychologically trained and oriented 
practitioner. His doctoral training overlaps that of the clinical psychologist to a 
varying degree. In general, however, the counseling psychologist tends to be more 
concerned with the milder forms of neurosis and with diagnostic testing. The 
counseling psychologist traditionally concentrates on such problems as academic 
and vocational, marital, and general cultural adjustment. His relationship to the 
clinical psychologist, and to other kinds of counselors (e.g., educational, religious) 
is somewhat anomalous, and it is not now clear as to what additional roles for him 
will be developed in the future. 

The psychiatric social worker is trained in a school of social work, sometimes to 
the doctoral but more often to the master’s level. His (or more properly perhaps, 
her, because of the majority of women involved) major service is to aid the 
Psychiatrist or the psychologist by taking careful case histories and otherwise 
interacting with the patients. The fact that the social worker is likely to be in closer 
contact with the patients may result in his having a relatively greater direct 
influence than either the more remote psychiatrist or psychologist, whose roles are 
likely to keep them more occupied with policy matters. 

Unfortunately, the same thing can be said of the least well-trained and generally 
least helpful of the persons concerned with patients, poorly trained and poorly paid 
hospital attendants or aids. Their almost constant interpersonal association with 
patients provides a great source of potential good, or evil in cases where personal 
characteristics are such as to encourage the wrong kind of interaction. 


Therapies 
Different systems of psychothera; i i 5 
i py are reviewed by Bergin and Strupp (1971). 
Goldstein and Dean (1966) cover techniques by which the therapies can be 
investigated. Psychoanalytic therapy is discussed in Witenberg (1974). Client- 
paes therapy is described by Rogers (1951, 1970, and 1974). Jackson (1962) has 
escribed attempts to use psychotherapy on schizophrenic patients. The now 


pei along with others has been severely criticized. 

older therapies are reviewed by Slavson (1950). M i 

- Moreno (1946) is especially 
PERIN with the psychodrama technique. The newer and quite aia amily 
therapy is described by Satir (1964), Sager and Kaplan (1972), and Minuchin 
(1974). Yalom (1970) summarizes the contemporary group techniques, and Maliver 


1973) str i - 
pe! ; gue the abuses resulting from the sudden explosion of encounter groups 


A recent review of the various behavioral therapies is by Franks and Wilson 
(1974). Bandura (1969) provides a very readable introduction to social learning 
theory and therapy. Paul and Bernstein’s (1973) monograph treats systematic 
desensitization and similar techniques. The use of imagery and daydream tech- 
niques in behavior modification is discussed by Singer (1974). Tharp and Wetzel 
(1970) have applied behavior modification principles to the problem of behav- 
iorally disordered children in their own environment. The use of token-reinforce- 
ment programs in the classroom is reviewed by O’Leary and Drabman (1971). 
Gray, Graubard, and Rosenberg (1974) describe an especially interesting project in 
which junior high school students applied the principles of behavior modification to 
parents and teachers as well as peers. 

Self-control procedures are discussed by a collection of authors in a book edited 
by Goldfried and Merbaum (1973). A thorough review of the as yet unsuccessful 
attempts to apply behavior modification principles to the problem of control of 
cigarette smoking is presented by Bernstein (1969); cf. also Dunn (1973). The 
experiment on removal of fear by models was reported by Bandura, Blanchard, and 
Ritter (1969). 


Mental Health 

The account of the pseudopatients and their efforts to get out of the mental 
hospital is by Rosenhan (1973); letters provoked by his article, and his own 
rejoinder to them, are in Science, April 27, 1973, pp. 356 ff. Braginsky and 
Braginsky (1969, 1973) have more generally attacked the way in which profes- 
sionals handle the mental health problem. Almond (1971) describes an unusual 
therapeutic community developed in the psychiatric ward of a general hospital. The 
self-governing community is marked by sharing of values, social role playing, and 
free and open discussion among patients and staff. This kind of therapy points in 
the direction that future hospital treatment for behavior disorder will most likely 
take. Lazarus (1969) and Sawrey and Telford (1971) focus on the various adjust- 
mental problems of college students. Goodman’s “companionship therapy” (1973), 
which describes the role of college students as companions to troubled children, is 
illustrative of the trend toward use of nonprofessionals in today’s mental health 
movement, 
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This whimsical engraving by James Gillray, the British illustrator, shows in 

dramatic fashion an example of man’s interdependence. Notice that the shock and 533 
horror expressed by the gentleman who has fallen through the ice is more than 

matched in the face of his companion who has suddenly been forced into a helping role. 


Social 


Variables 


his final chapter takes up phenomena that are both the most complex 
and the most fundamental in the study of human behavior. They are 
complex because of the way in which multiple variables interact in 
social situations. They are fundamental because few behaviors or ex- 
periences are free of social influences. 

The chapter is oriented around human social interaction but 
touches at times on animal social relations as well. The social 
variables selected for discussion at the beginning are social presence, 
social deprivation and reinforcement, and social conformity. Social 
presence has been studied over a very wide range of values, from the 
simple presence of another human organism (which can have signifi- 
cant facilitatory or inhibitory effects upon performance) to the effects 
produced on people and animals by extremely high densities of popu- 
lation. Deprivation of social stimulation has been found to be an ef- 
fective motivator, and presentation of social stimulation has been 
shown to be a potent reinforcer. 

Many of the “classic” experiments in social psychology have con- 
cerned the problem of social conformity; for example, there has been 
intensive investigation of the role that group judgment can have on 
individual decision making. The most startling results have been ob- 
tained in some experiments on obedience; human subjects, following 
the instructions of the experimenter, proceeded to inflict what they 
thought to be an extremely painful and potentially very harmful! elec- 
tric shock upon another person although actually no shock was ad- 
ministered. 

Group functions of various kinds are next considered, with prob- 
lems of leadership, morale, and crowd behavior discussed. A central 
problem of social psychology, attitude and attitude change, is re- 
viewed. The nature of persuasive communications is analyzed, and 
means of improving both the effectiveness of such communications 
pea resistance to them are examined; selected studies are des- 
pi sae major problem treated is that of interpersonal perception 

raction. When other people are perceived some new variables 
pi oper into the perceptual process. A variety of explanations 
agian facets of person perception, especially attractability, are 

The chapter is concluded with a briet enumeration of the social 


problems on which the social psychol 
ogist might be e ted t 
work. (See also Supplements B-4, B-5, and 8.7) —" 


Man is pre-eminently a social organism. He both achieves hi 

e es his test pleasures 
and suffers his greatest defeats at the hands of other humans. Throughout Fis book 
we have had many occasions to point to the role of social factors in various facets of 
individual behavior. Now we focus on the social variables themselves and outline 


some of the primary ways in which they have been shown to influence social 
interactions among men and animals. 

Social interaction is readily identified. It occurs whenever one organism’s 
behavior is significantly affected by the presence or the behavior of other organ- 
isms. Traditionally, this area of study has been the province of the special discipline 
of social psychology. Whereas psychology generally has focused on the individual, 
social psychology looks at the individual in relation to other individuals. Sociology 
concentrates generally on the groups themselves, as organizations and as institu- 
tions. Obviously there is no hard-and-fast distinction to be drawn among these 
interrelated disciplines but at least the broad objectives and general boundary 
conditions can be kept more or less distinct. 

Our survey of social interaction begins by examining the effects of direct 
manipulation of social variables. A social variable is any condition in which some 
role is played by other organisms. Social variables range from the mere presence or 
absence of another organism to the influence that peers have on one another in a 
great variety of subtle as well as direct ways. 


SOCIAL PRESENCE 


Social Facilitation 

The question of how the presence of other organisms affects behavior is one of 
the oldest experimental problems in social psychology. Social facilitation is usually 
broken down into two separate processes: audience effects and coaction effects. 
Audience effects refer to the influence that passive organisms—spectators—have on 
an actively performing organism; coaction effects refer to the influence that actively 
participating organisms—coactors—have on the performing individual. 

In general, the data support the proposition that the performance of well-learned 
responses is facilitated by the presence of other organisms, either as spectators or 
coactors. The learning of new responses, on the other hand, is often inhibited by 
other organisms. An unexpected result in my own laboratory recently demonstrated 
this point. Male and female college students worked either alone in an experimental 
booth or in the presence of another subject (of the same sex). Half of the subjects in 
each case were active performers, attempting to learn the correct item in a series of 
sets of simple geometrical figures. The other half of the subjects observed a 
performer. (When performers and observers were in separate booths observation 
was by means of a display panel which indicated which responses the performer 
made.) All subjects were given equal opportunity to see which responses were 
correct and were tested regularly. The result was that all the groups showed normal 
improvement in test results over trials except for the women students working in 
the same booth (either performing or observing). Apparently the mere presence of 
another woman student, either as a passive (observing) or an active (performing) 
subject, was sufficient to inhibit the acquisition process in this experiment. 


Crowding 4 A 
As the effects of the human population explosion become increasingly apparent 
and threatening to the quality of life on the planet, social presence in its extreme 
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form has taken on more sinister dimensions. Some of the most disturbing results 
have come from research with animal subjects, who are more readily manipulated 
in terms of population density than human subjects. In one experiment, for 
example, a group of four male and four female mice were placed in a small 
(8.5-square-foot) pen with plenty of food and water and a generally benign 
environment. The small initial population bred and the group prospered, all too 
well. As the population expanded to an ultimate total of 2,200 the quality of life 
deteriorated rapidly and various abnormal behaviors (e.g., indiscriminate aggres- 
sion) developed. Eventually all reproduction ceased and the colony died out. There 
simply was not enough room for normal behavioral processes. 

Regardless of the degree to which this kind of research can be meaningfully 
related to the human situation (and there are good reasons for thinking that human 
organisms have significantly more flexible adjustments to crowding), it is very 
probable that population control in some way will become necessary for the 
maintenance of anything like “normal” behavioral balance. 


SOCIAL DEPRIVATION AND REINFORCEMENT 


As one would expect, social stimuli make potent reinforcers. As a corollary, their 
deprivation is extremely motivating. In one study, for example, it was shown that 
the effectiveness of approval words like good and fine in discrimination learning was 
dependent upon the immediately preceding social conditions. Young boys learned 
faster with such reinforcers after being subjected to a 20-minute period of social 
isolation and slower after a 20-minute period during which they were abundantly 
supplied with social stimulation. 

Crying in young children is a common behavior that is exceedingly annoying to 
Parents and other attendants and that is under a somewhat more subtle form of 
social control. The crying child usually attracts attention, which often results in a 
cessation of the crying. A reciprocal reinforcement situation thus develops: the 
child is reinforced for crying (by the social attention it receives) and the adults’ 
responding to the crying is reinforced by its cessation. 

A number of experimental studies have demonstrated these relationships and the 
way in which crying as an operant response can be managed. In one study, for 
example, operant crying was reduced in four-year-old preschool children in a 
nursery school both by extinction (the removal of all attentive responses to it) and 
social reinforcement of behaviors that were incompatible with the crying. 


Social Deprivation in Animals 

The use of animals as subjects in social-deprivation research makes possible a 
degree of control of variables that is not feasible with human subjects. An excellent 
example of this kind of research is Provided by the extensive studies of the 
Wisconsin Primate Laboratory, already discussed in some detail with regard to 
their significance for an understanding of the development of affectional relation- 
ships (Chapters 10 and 15). These investigators raised infant rhesus monkeys in 
varying degrees of social isolation, from mother and /or peers. They concluded that 


“there is a critical period somewhere between the third and sixth months of life 
during which social deprivation, particularly deprivation of the company of its 
peers, irreversibly blights the animals capacity for social adjustment” (Harlow, 
1962, p. 4). Apart from the failure to mate, described earlier, socially isolated 
animals in general paid very little attention to other animals. Moreover, animals 
who had been totally deprived of social stimulation showed typical responses to 
extreme threat—tense crouching—when tested in the presence of another animal 
and failed to defend themselves from aggressive attacks. The investigators found 
that the period of isolation was directly proportional to the amount of socially 
inappropriate behavior. More extreme isolation also resulted in poorer prognosis 
for improvement when the opportunity for social contacts was ultimately offered. 

FERAL CHILDREN. The extreme instance of human social deprivation, involving 
the presumed complete removal of human social stimulation for some period of 
time, is provided by cases of feral children. A feral child is a “wild” child who is 
discovered after an apparent period of survival and development without benefit of 
human society; a common presumption is that the child has been found and 
succored by animals, such as wolves. 

Although some of the accounts of feral children make fascinating reading, their 
authenticity has seldom, if ever, been beyond question. The possibility of any 
animals, and especially wolves, actually being able to raise a human infant is too 
remote to merit serious consideration. Most if not all cases of feral children are 
believed to be the result of abandonment of unwanted children, a practice that is 
common in some parts of the world. A very small proportion of such children are 
discovered quickly enough to permit their survival. Defective children are espe- 
cially prone to being abandoned. This fact is consistent with the general failure of 
feral children to show much learning in spite of strenuous efforts on the part of 
some of their discoverers. Unfortunately, there is little to be learned from feral 
children with regard to the role of social stimulation in development because of the 
impossibility of reconstructing what actually happened to them. 


Social Motives t 

The way in which adult humans especially are motivated by social needs, such as 
that for affiliation, has already been described (Chapter 14, p. 433). It seems safe to 
assume that these various social motives develop during the give and take of social 
interactions, such as those just described for infants, and are expressed in a great 
variety of social situations, such as those described under the topics of conformity 


and obedience. 


SOCIAL CONFORMITY 


Social conformity is obviously an essential for any society. Unless some degree 
of conformity to social rules and practices exists, no society can function in an 
orderly manner. At the same time, however, excessive social conformity, and the 
corollary absence of individual initiative and independence of thought and action, 
is a threat to the quality of society as it is envisioned by many of us. Some balance 
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How people conform to social expectations has long been a favorite research 
problem for social psychologists. In this section we examine first a set of “classic” 
experiments on this problem and then look at selected contemporary research. The 
two experimental situations in which group influences have been traditionally 
measured have both involved perceptual judgments. 

Tue AUTOKINETIC EFFECT. The autokinetic effect is the spontaneous movement 
of a fixed spot of light in a dark room. Subjects vary widely in the extent of such 
movement that they report but all report some degree of movement. In this 
research an individual’s typical report of the amount of movement experienced was 
first obtained, with each subject alone in the booth. The subjects were then brought 
together in sets of three. Now marked changes were found in the reported move- 
ment, so that differences among the subjects decreased. It was clear that even 
without any evident direct influence, conformity to implicit social norms played a 
significant part in the overt behavior of the subjects. 

A subsequent experiment on the autokinetic effect indicated the potent influence 
of social factors even when no face-to-face social contact occurred. The subject was 
instructed to wait while dark accommodation occurred. During this period he was 
permitted to overhear another subject (who was actually a confederate of the 
experimenters) make a number of movement judgments; this person then left and 
the real subject was brought in by himself for his turn at the task. Half of the 
confederate “subjects” gave distance judgments clustering around 3 inches, the 
other half judgments clustering around 8 inches. Subjects were clearly influenced 
by what they had overheard; for example, those who had overheard the larger 
estimates gave median judgments of 6.8 inches. It was quite clear that this kind of 
informational influence does not depend upon direct social contact between 
individuals. 

_ Another variation upon this experimental situation has involved the manipula- 
tion of social status of the social influencer. Status-oriented persons have been 
shown to change their judgment substantially in accordance with their own 
apparent perception of the social status of the other judge. They tended to move 
their estimate toward those of the high-status judge (identified, say, as a college 
professor) and away from those of the low-status judge (the same individual, now 
identified as a student). 

Group JupGMents. Another series of experiments on social conformity factors 
cousin of Sues bd of judgments (initially, simply comparing the 

5 a es, later a wider variety of problems, ranging from arith- 
metic computations to ethical issues). In the original experiment the one true 
subject was seated with a small group of confederates of the experimenter—seven 
alleged subjects. Each person was asked to select one line from a set of three of 
different lengths to match a standard line, a much simpler and far more straight- 
forward task than estimating the autokinetic movement, The true subject was asked 
to make his judgment next to last, so that the influence of the prior responses, all 
publicly made, could be assessed. After a trial or so of general agreement some of 
the confederate subjects began to give erroneous responses, selecting matches that 


were clearly wrong and placing the one true subject in considerable conflict. Under 
these conditions a small percentage of the subjects stoutly resisted this social 
pressure and continued to respond accurately; another small percentage succumbed 
completely to the social consensus and gave consistently similar but erroneous 
responses; and the majority of the subjects conformed on some but not all of the 
trials (one third at least on half of the trials). 

A refinement of this procedure was subsequently introduced, to avoid the 
inefficient method of data collection (requiring seven confederates for each true 
subject). This technique used electronic switchboards and an (alleged) intercom- 
munication system. Each subject was seated by himself but was told (erroneously) 
that the other four subjects were similarly seated and that he could see how they 
responded by means of lights on his own switchboard. Each switchboard did in fact 
present such information to the subject, but it did so by means of prerecorded 
tapes, tailored to suit the experimental design. The results were in general the same 
as had been initially found with the more cumbersome technique, but a broader set 
of variations was used. For example, even for simple perceptual judgments and 
arithmetic problems, where the true answers were readily determined, fully 30 per 
cent of the subjects were found to conform to the (falsified) group consensus. With 
insoluble, and therefore highly ambiguous, arithmetic problems, as many as 80 per 
cent of the subjects conformed to an illogical group answer. When social issues 
(e.g., free speech as a right or a privilege) were used, socially conforming responses 
were given by three times as many experimental subjects as control subjects tested 
outside the rigged situation. 


Obedience | 

The experiments on social conformity thus far discussed have been relatively 
innocuous— guessing how much a point of light moves in a dark room and 
answering questions about problems or social issues. No one is likely to be very 
much upset by these procedures. Now we come to an experimental procedure that 
is potentially more disturbing to the subject. This experiment was designed to 
determine how people respond to more direct social influence. Three confederates 
of the experimenter and one true subject were involved in a rather elaborate design. 
The “cover” for the experiment was that it was intended to investigate the effects 
of punishment on learning in a “collective teaching” situation. The learner, actually 
a confederate, was trained by three teachers, two of whom were confederates and 
one the true subject. The teachers were instructed to shock the learner every time 
he made an error, and to determine among themselves how much shock to use. 
They were told that they could always use the same level of shock or could increase 
it from time to time, but in any event it could be no higher than the /owest level 
recommended by any one of them. The first two teachers, the confederates, 
routinely called for a 15-volt increase in shock for every error. This fact allowed 
the real subject, who always responded last, to control the amount of shock to be 
given. It was he, also, who actually administered the shock, or seemed to do so. In 
reality, the shock device was only a fake, made to simulate a real shocker but having 
no electrical power. The genuineness of the procedure was accentuated by having 
the learner strapped to a chair, with electrical connections attached, in an adjoining 
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room, and having his various verbal responses (actually taped) played back to the 
teachers sitting before the presumed shock generator. 

The responses of the learner were prearranged as follows. Beginning at 75 volts, 
the first sign of discomfort (a grunt) was made. When 120 volts were administered 
the learner shouted to the experimenter, complaining that the shocks were painful. 
At 135 volts he asked to be released from the experiment, and reminded the 
experimenter of the “heart condition” that he had casually mentioned while being 
strapped into the chair. The learner’s discomfort increased regularly, with state- 
ments like “I can’t stand the pain” and anguished screams, until at 300 volts he 
became silent and said no more. 

In order to determine the extent to which social influence had determined the 
amount of shock delivered to the “subject,” a comparison group was run consisting 
of individual teachers, with no social pressure, who were instructed to use any 
shock level they wished as punishment for any error. Subjects in the experiments 
were male volunteers, twenty to fifty years of age, who responded to a newspaper 
advertisement offering payment for participation in a psychological experiment. 

The impressive results of the experiment are shown in Figure 17-1. It is clear 
that the influence of the two confederates was sufficient to push the subject into 
making decisions that appeared to produce not only severe discomfort and pain but 
also real threat of physical damage to another individual, who was merely partici- 
pating in an experiment. Even after the learner cried out, reminding the experi- 
menter of his heart condition and asking to be released, twenty-seven of the forty 
subjects continued to increase the intensity of the shock; in the control group only 
two subjects went beyond this point. Seven of the forty experimental subjects 
conformed to the confederates’ decisions all the way to the maximum of 450 volts. 

The dramatic results of this experiment were disturbing to the experimenter, 
who had been interested in determining the degree to which an authority figure (an 
experimenter) supported by social consensus (two confederates) would be able to 
elicit obedience to requests that seemed to violate the presumed conscience of the 
normal person. The experimenter commented that the results suggest that the 
particular kind of character produced in our society does not protect citizens from 
brutal and inhumane treatment imposed by a malevolent authority. The fact that 
adults so readily obey the commands of a single anonymous experimenter, sub- 
jecting a 50-year-old man to painful shocks even against his protests, raises the 
specter of the far greater harm that can be commanded of citizens by the govern- 
ment, with all of its power and prestige. 

This last observation has been indicated, it would seem, by many subsequent 
events. One need only recall the many incidents of brutality in the recent Vietnam 
War, highlighted by the My Lai massacre. In addition there are many cases of mass 
murders in which willing subordinates seem to have faithfully followed the dictates 
of their leader. 

The power of social influence to work in a positive (compassionate) as well as a 
negative (sadistic) direction was suggested by a follow-up experiment by the same 
investigator. Thirty-six of forty subjects agreed with the two confederates to cease 

administering shock at all, contrary to the presumed wishes of the experimenter. 
This more hopeful result, however, does little to negate the generally fearsome 
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power of social influence for harm; as a matter of fact, it extends the generality of 
such influence by the potent social influence that can be exerted by peers as well as 
by figures of authority. Re Dusi 

The powerful pre of this relatively simple way of binding an individual | to 
authority was strikingly demonstrated in many further experiments that a 
conditions along several dimensions. For example, moving the laboratory sa a 
university building to a seedy office in the city and attributing the en os a 
private organization did not change the results. Some diminution of the effect, 
however, was achieved when the experimenter was made an “ordinary man” rather 
than a scientist, when the experimenter left the room so that he could not observe 
the shock levels selected, and when two experimenters issued contradictory in- 
structions. 


OBEDIENCE IN FiELD SrruaTIONS. Obedience has been studied as a function of 
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punishment, either explicitly or implicitly, is usually sufficient to motivate com- 
pliance. The key to this process is power, as exercised by parents, teachers, police, 
employers—any figures of authority who are in a position to improve or worsen 
one’s lot in life. 

Identification is the process that relates to the role that models play in social 
behavior. We all tend to relate to familiar and attractive people. The process of 
identification includes the incorporation of the values and the attitudes of these 
models. Conformity stemming from identification is therefore based upon one’s 
motivation to be like someone else. The key factor in identification is the attrac- 
tiveness of the model. 

Internalization refers to the process whereby values and attitudes are accepted 
because of their own intrinsic worth, on the basis of one’s own evaluation of them. 
The credibility of the source of information is the key factor in determining which 
of the many competing sources of information and values will be utilized as a basis 
for internalization. It is this process that accounts for the development of con- 
science (Freudian superego) as well as the more explicit sets of standards tht each 
of us develops. 

A comparison of these three levels or types of processes leading to social 
conformity indicates that compliance is the most superficial and most readily 
changed process. Withdrawal of power, as represented by reinforcement potential, 
can quickly terminate conformity when compliance is the sole source of that 
conformity. Behavior based upon identification is likely to be much more per- 
sistent, as long as the persons or groups serving as models remain attractive. 
Children who want to be like mother or father, and act accordingly, may develop 
quite different attitudes and corresponding behaviors as they grow older. Internal- 
ization represents the most longlasting level of social influence. Once we have 
adopted values and attitudes as our own they tend to become independent of the 
original source (which may have been initially effective by means of identification). 


Peer Conformity 
The most striking illustration of the potency of forces pushing toward social 
conformity, and in particular of the potency of social influence by peers, is the 
contemporary youth culture. To an unprecedented degree, youth today have 
developed and are maintaining their own culture, their. own idiom, their own moral 
codes, their own standards of dress and speech, their own music. In all of this they 
appear to be not only stoutly resistant to, and at times quite contemptuous of, adult 
standards and traditions but also remarkably ser. y to the pressures of their 
peers. From the point of view of social-psychological theory, contemporary youth 
culture thus represents a blatant rejection of compliance with adults and an 
exaggeration of the roles of identification and, presumably, internalization. Al- 
though all new generations tend to show resentment toward their elders as they 
See ue independence, currently this resentment appears to be intensified. 
ree scans dramatic cultural phenomenon occurred during the 1960's and 
eagan psychologists assign responsibility to several concurrent factors. 
y» society has become excessively segregated by age. Our youth have been 
ready and eager for participation in adult society, but at the same time increasingly 


isolated from such participation. Mainly this isolation has resulted from the 
exceptionally long period of schooling that youth are expected to have. In clear 
contrast to many other societies, the period of adolescence is so prolonged as to 
make it one of the most prominent life periods. The consequence is that our youth, 
sexually and socially ready for adult society, are locked into artifical social condi- 
tions; as a result, they have turned in ever-increasing numbers to one or another of 
the contemporary forms of a separate youth culture. 


Social Suggestibility 

Social suggestibility as a form of social conformity is most clearly evidenced in 
the phenomena of fads and fashions, A fad may be identified as some particular 
kind of behavior that grows, usually suddenly, in popularity among a class of 
people and then gradually, or sometimes again suddenly, becomes less popular, 
sometimes disappearing completely. Card games (e.g., canasta or gin rummy), 
children’s activities (e.g., hula hoops), and unusual actions by college students (e.g., 


swallowing goldfish alive) are among the many illustrations of fads in the United - 


States. Fashions may be identified as fads relating to clothing and personal adorn- 
ment; they are generally periodic, allegedly directed by design experts in Paris or 
New York, 

The basis for the social suggestibility evidenced in fads and fashions is doubtless 
complex, but the process of identification is probably the major determinant of the 
Massive conformity that marks faddish behavior. 

Another form of social suggestibility that is much more restricted and apparently 
of a quite different origin should also be mentioned. This form occurs when some 
particular event seems to trigger off replications, often at widely scattered places 
throughout the world. Perhaps the best recent example of such imitation is the 
skyjacking problem that suddenly emerged during the late 1960's. Airplanes in 
flight are clearly highly susceptible to threats of violence, as the public and 
responsible officials were suddenly made aware. Why had these threats not been 
used earlier? Apparently it had not occurred to anyone, at least sufficiently to 
motivate actual skyjacking attempts, until the first effort was made. A similar form 
of imitation behavior may be seen in kidnappings and in certain acts of vandalism. 

There are some behaviors that appear to be directly suggested on a more 
restricted, individual basis. A curious example of this kind of social suggestibility is 
the stimulation of yawning in one person who has just perceived someone else 
yawn; we hardly need to invoke either identification or instrumental value to 
account for this very straightforward and seemingly unintentional kind of imita- 
tion. But it does represent a rather pure illustration of how social suggestibility can 
Operate in the absence of ulterior motivations. 


The specially arranged small groups that were experimentally formed in the studies 
of social influence described earlier represent a somewhat unusual kind of group. 
Our society is composed of a great variety of organizations, more or less formally 
structured, in which an equally great variety of social interactions operate. In this 
section we first examine the nature of some of these groups, with special reference 
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to their effects on individual members, and then look at some of the research that 
has been performed on group functions. 


TYPES OF GROUPS 


Special groups have been categorized in terms of whether they deal with the 
whole person or with some facet of his personality. The best illustration of the 
former type of group is the family, In traditional Western society the family is the 
primary group to which each individual belongs. Not only is it the first group to 
which the infant belongs, it is also the most stable and most all-encompassing. 

The recent weakening of traditional family structure is one of the more impor- 
tant of contemporary social phenomena. Fluidity in familial relationships, especi- 
ally as represented by broken homes and changes in formal or informal sexual 
alliances, is generally believed to be a key factor in producing corresponding 
instability in personality development. Whereas we have long had a small number 
of aberrant social structures, such as the community arrangement of the Hutterites, 
the experimentation with various forms of communal living by contemporary 
youth in particular represents a much more direct and serious threat to the 
traditional family as a social unit. One of the more fascinating issues of contem- 
porary times is just what will happen to the family as a group, and what viable 
alternatives to its traditional arrangement will emerge. 

Specialty groups of various sizes and types abound in modern society. The active 


are enveloped by a crazy quilt of group affiliations and are subjected to many 
overlapping and often incompatible demands on our time and our pocketbooks. 


SOCIAL ROLES 


Much of our behavior is determined by the positio th i s 
Common examples of such social ro ale psa 


les are those of mother or father in the family, 
employer or employee in business, professor or student 


HIERARCHY OF PRIVILEGE. Most groups are organized according to some order, 
or hierarchy, of privilege. The highest-ranking members, such as the officers in a 


group with formal organization, enjoy the most privileges, whereas the lowest- 
ranking members pick up the crumbs, In a caste system, such as the traditional one 
in India, behavior is rigidly determined by the level of caste into which one is born. 
Thus the high-ranking Brahmans enjoyed many privileges accorded their caste 
whereas the lowly Untouchables were allowed relatively little freedom. In the 
much more loosely formulated class system, such as occurs in most Western 
countries, behavior is less explicitly prescribed. Moreover, mobility between social 
classes is relatively common, in contrast to the permanence of the caste identifica- 
tion; however, even with our permeable class boundaries, it is obvious that mobility 
is much easier for some ethnic groups than others, with black people in the United 
States being perhaps most seriously handicapped in this respect. 

In Group AND Out Group. There is a remarkably powerful tendency for 
humans to make perceptual categorizations of other people in terms of group 
membership. Members of the groups to which one belongs are perceptually 
Structured as the in group, whereas all others are categorized as the out group. This 
distinction will be seen as a general process of the same sort that underlies more 
highly formalized caste identifications. It is the basis for most of the discriminatory 
behavior common to complex societies, which has played so disturbing a role in 
the increasing racial tensions throughout the world. 


LEADERSHIP 


An all-round leader is more a myth than a reality. Because of the great variety of 
groups that require leadership it is difficult to make generalizations that apply to all 
types of leaders. Consider only the size dimension, for example; groups vary in size 
from very small, tightly knit associations to great countries such as the United 
States or the Soviet Union with many complex intermingled factions, or even to 
Supranational organizations such as the United Nations, with an even more 
complex composition. It should be obvious that the personal characteristics 
Tequired for leaders in such diverse settings vary in accordance with the variations 
in group structure and functions. im ; 

Various attempts have been made to define the qualities of leadership. One 
investigator who was involved in finding military leaders concluded that 


Much effort, both scientific and otherwise, has been invested in the attempt to select young 
men who will turn out to be good military leaders, It is fair to say that, in contrast to the 
Obvious success scored in recent years in the selection of people for various kinds of specific 
jobs, no one has yet devised a method of proven validity for selecting either military or 
non-military leaders [Sanford, 1952, pp. 20-21]. 


As group needs change, so do the demands on leadership. For example, after a 
Period of rapid and perhaps revolutionary change there typically comes a Fan 
during which solidification of gains without further radical changes is desired; the 
leader tuned to this need will of course be quite different from that suited to the 
Period of change, Thus General Dwight Eisenhower was generally considered to be 
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well suited as president of the United States during the early 1950’s when a 
war-weary people wanted to sit back and relax with a comfortable executive whom 
they could trust to maintain the status quo. Subsequently the motivation for change 
revived and John Kennedy was elected president with a promise to get the country 
moving again. Even the same group will vary its preference, from simple executive 
to innovative and inspirational leader. 

According to some current thinking within social psychology, the most im- 
portant variables in determination of leadership are (1) the personality of the leader; 
(2) the attitudes, needs, and problems of the followers; (3) the group itself, and 
particularly the interpersonal relationships that it encompasses; and (4) the situa- 
tions as determined by such factors as physical settings, nature of the leadership 
task, and the like. The way in which these variables are perceived by group 
members is crucial. For example, although there seems to be some positive 
correlation between intelligence and effective leadership, in the last analysis people 
seem to prefer to be governed or led by people whom they understand. 


Group Morale 

Group morale, sometimes called group spirit, is one of the more important and 
readily identifiable products of groups. When group members identify with the 
group, they are likely to contribute substantially to its overall level of morale or 
spirit. Individual weaknesses and deficiencies, producing low individual motivation 
or morale, tend to be overlooked in the fusion of motivational process that marks 
the group. The closer the relationship between the objectives and procedures of the 
individual and the group, the more closely the individual tends to identify with the 
group; the result of such a close association is usually a greater contribution to 
group morale and a stronger dependence on such morale. Moreover, when a group 
satisfies certain of the individual’s Strong and otherwise unsatisfied motives (¢.g- 
that for power), the identification process and the reciprocal give and take of 
motivation are likely to be even more marked. 

_ The motivational exchange just described is typically one-sided. That is, a few 
individuals generally contribute a great deal to group morale, whereas much larger 
numbers of individuals may contribute relatively little but receive a great deal, 
motivationally speaking. If a chain is no Stronger than its weakest link, the same 
ian oe be made about group morale. Rather the motivation of the group 
pies o be no weaker than that generated by its more enthusiastic members; 

ection of some members is tolerated and group morale is likely to suffer 
markedly only when substantial numbers show Seriously lowered ‘motivation 
regarding group functions and standards, 

There are both advantages and disadvantages to the way in which group morale 
seems to be more than the mere summation of individual motivations. A major 
advantage is that identification with the group permits an individual to maintain 
normally contradictory motivations; for example, he can justify certain of his own 
essentially selfish or at least self-centered Motives on the grounds that they are for 
the common good of the group, an altrustic motive that it would otherwise be 
difficult to claim. Another socially desirable feature of close identification with 


groups is that cooperative behavior, or assistance to others that is independent of 
direct personal gain, is more readily elicited on the basis of group loyalties. Finally, 
in emergencies such as war, group loyalties can be invoked to solicit socially 
productive behaviors that it would be impossible to evoke on the basis of individual 
motivations alone. 

This latter aspect of group morale suggests what is perhaps the greatest single 
danger of the group motivation process: the exploitation, for personal objectives or 
questionable group objectives, of group members by unscrupulous leadership. 
Leaders may disguise their true motives and shield themselves behind some 
overblown or even fictional group standards. Thus appeals to group unity may 
permit vested interests of one kind or another to achieve aims, such as personal 
financial profit, that the individual members would not approve if these aims were 
openly expressed, Those who take political statements at face value without critical 
scrutiny are inviting this kind of duplicity; this does not mean that politicians are 
the only deceivers or that all political statements are untrustworthy, but merely that 
politics provides a fertile field for such deception. 


INTELLECTUAL FUNCTIONS OF GROUPS 


Psychologists have been concerned with comparing the efficiency of individuals 
working on intellectual tasks when they are in groups with their performance 
working alone. The presumption is that cooperation among group members and 
mutual stimulation and criticism will result in the group’s performance exceeding 
the total of the individuals’ isolated performances. 

Most of the experimental attention has been devoted to problem solving and the 
generation of ideas. The results are mixed. On the one hand, some clearly positive 
results have been reported, with group solutions definitely superior to individual 
solutions. On the other hand, some experiments have demonstrated that “nominal 
groups” (composed of individuals actually working by themselves) are superior to 
real groups. This result has been found, for example, in experimental tests of 
“brainstorming.” That technique, initially advanced by an advertising executive, 
involves an initial period of complete freedom from criticism during which all 
members of the group are encouraged to propose as many ideas as they can, as 
rapidly as they can, without any effort to “edit” them. In spite of the lack of solid 
experimental support for it, brainstorming has proved popular in business, because 
of the strong motivation to improve the quality of ideas and the speed with which 
they are produced. 


GROUP MOTIVATIONS: NATIONAL CHARACTER 
One of the most ambitious and most interesting efforts to deal with groups has 


been the application of a kind of projective technique in an attempt to identify 
Motivations characteristic of different nationalities at various times. Dominant 
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motives of different nations have been assessed by an analysis of the art and 
folklore of the people. Analysis of the content of elementary school textbooks from 
the years 1925 and 1950 was carried out in one study involving several nations. 
Economic measures (e.g., the gross national product for the years between 1925 
and 1950) were then also obtained. The general hypothesis under consideration was 
that the level of achievement motivation is correlated with the degree of achieve- 
ment-centered behavior. More specifically, those countries with high achievement 
motivation scores in 1925 were thought to be more likely to show high levels of 
economic progress. This prediction was confirmed. The nations whose 1925 
textbooks were full of achievement themes were found to have made the greatest 
economic progress in the following decades. 

High need achievement in a country was found, in later research, to be associated 
not only with greater economic success, but also with some of the unhappy 
concomitants of such success: for example, behavior pathologies, such as hyper- 
tension and ulcers. Other key motives, affiliation and power, were also analyzed over 
many decades for seventeen different nations. Figure 17-2 shows one typical result 
of this analysis of elementary school textbooks in the United States from 1810 to 
1950. Comparison of the shifts shown for the United States with the similar 
measures obtained for the Soviet Union led to some interesting suggestions. For 
example, the achievement motivation curve of the Soviet Union surpassed that of 
the United States about 1955, whereas our power motivation curve surpassed that 


17-2 Trends in the strength of 
achievement and power motives for (he 
United States from 1810 to 1950. Motive 
strength is inferred from content analysis 
of children's readers. Note how achieve- 
ment reached its peak in 1890 and power 
20 years later. (Adapted from Rudin, 
1965.) 


of the Soviet Union about a decade later—again, remember, as measured purely 
from an analysis of the content of the textbooks. What the latter shift portends for 
our use of power-oriented tactics similar to those we condemn in others, such as the 
totalitarian regimes, remains to be seen. But some will find confirmation of this 
suggestion in the increasing appearance and acceptance of violence in our culture as 
well as certain more specific incidents (e.g., the widespread encouragement and use 
of police-state tactics by a recent national administration). 

It is remarkable that so much can apparently be gleaned from such a relatively 
simple source as elementary school textbooks. Although there are obvious risks and 
pitfalls in this kind of research, enough has been demonstrated to suggest the rich 
promise of the technique and to justify its extension into broader contexts. 


COLLECTIVE BEHAVIOR 


Collective behavior has been defined as relatively unorganized group behavior 
that originates spontaneously and depends upon interstimulation among its partic- 
ipants for its generally unpredictable course of development. Examples of phe- 
nomena that are included in this classification are riots, crazes, fads, mass hysteria, 
public revolts, protest movements, rebellions, primitive religious behavior, and 
reform and revolutionary movements. It should be obvious that a variety of 
psychological principles will be necessary to explain such behavioral diversity. 

In order to provide some basis for a short treatment, the present discussion will 
focus on the crowd, itself a relatively broad concept. A crowd is a more or less 
loosely organized and generally temporary assemblage of people. Crowds are 
sufficiently similar to permit a number of generalizations. These will be described 
first through empirical or descriptive statements, followed by the presentation of 
selected theoretical accounts. 


Empirical Generalizations t 

SHAPE. As crowds form they characteristically take on a circular shape. A crowd 
normally grows in successive layers around a circular core, which has some 
separation of active speakers and onlookers. As more people arrive they tend to 
remain on the periphery, enlarging the ring. Much milling about usually occurs, 
which is believed to facilitate the exchange of information, or rumor, and also to 


enable people to occupy positions in accordance with the role (active or passive) 


that they are to play. It has been suggested that the more strongly motivated 
persons will tend to occupy places toward the center of the circle. 

Bounparies. The boundaries of crowds are difficult to measure but play 
important roles in crowd functions. They vary in permeability, sometimes being 
sharply demarcated and sometimes vague and diffuse. It is at the boundary that 
Confrontations occur between hostile groups, such as the police and a body of 
demonstrators. Some of the more dramatic incidents are therefore likely to occur at 
the boundaries rather than the core of crowds. 


PHYSICAL RESTRICTIONS. Physical factors often are crucial in crowd behavior. 
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The width of a street, for example, determines how successful a small, active crowd 
can be in attempting to block passage and thereby disrupt traffic. Panic reactions (as 
to fire or threat of fire) are largely a function of the physical arrangements of the 
exits from a room or hall. Panic is unlikely when all the exits are closed.and no one 
is permitted to leave, and when all the exits are open and everybody is given an 
opportunity to leave. Panic reactions have been found to set in most readily when 
some of the exits are open and others are blocked, creating a condition of uncer- 
tainty. 

Size. The size of a crowd ordinarily depends on the special features that exist in 
its formation. Consider an unfortunately common type of incident, such as a 
pedestrian being knocked down by a vehicle on a busy city street. The core of a 
crowd typically develops quickly, composed of those individuals who happen to be 
close at hand when the accident occurs. The size of the crowd will normally 
increase up to a certain point and then stop growing. One fairly obvious explana- 
tion for the cessation of growth is that onlookers at the periphery find it increas- 
ingly difficult to see what is happening at the center, and the spread of information 
from the center to the periphery may not be sufficient to hold their interest. It is 
often difficult to estimate accurately the number of people present in larger crowds. 
Newspaper and police accounts are notoriously unreliable and are generally 
believed to be highly inflated. For example, reported estimates of the size of crowds 
at St. Peter’s Square in Rome have run up to 1.5 million. When the square itself 
was measured, however, the maximum number of people that it could possibly hold 
was figured at less than a quarter of a million people; and this estimate assumed that 
people were packed, in effect, like sardines in a can—with each person occupying 
no more than 2 square feet. 

f Rumor. Perhaps the most crucial ingredient in crowd behavior—and especially 
in violent crowd behavior—is the rumor. Crowd behavior characteristically de- 
pends on the passage of information in unverified and highly distorted form. One 
important function of rumor is that it enables uncertain individuals in a crowd to 
share the sentiments of the more enthusiastic and active individuals. The intensity 
of rumor is generally agreed to be dependent on both the level of interest in the 
listeners and the amount of ambiguity present. Moreover, the processes of leveling 
(shortening and simplification) and sharpening (exaggeration of selected points) 
have been applied to the passage of rumor. Their action in such situations repre- 
sents a marked acceleration of the rate of change typically observed in memory (see 
pp. 369-370). Utilization of rapid-communication devices such as the walkie-talkie 
has also served to accelerate the rate at which information and rumor are passed 


through a crowd and removed the rumor’s d i igui 
of participating individuals, ee 


Theories of Crowd Behavior 

TRADITIONAL View. The traditional theory of crowd behavior is that there is a 
radical change of personality among the individuals of a crowd. Actions that one 
would not normally perform are readily engaged in when others are so behaving. 
The three principal mechanisms invoked to explain this radical transformation ar¢ 
anonymity—the suspension of the responsibility of the individual, with its attend- 


ant inhibitions; contagion—both ideas and emotions spread from one individual to 
another, much in the way that an infectious disease is transmitted by pathogens 
transmitted from person to person; and suggestibility—the uncritical acceptance of 
demands after individual responsibility and inhibitions have been waived. 

PSYCHOANALYTIC ViEW. Freud was impressed with this traditional view of crowd 
behavior and proceeded to revamp it within his psychoanalytic framework. The 
main factor in his theory was the loss of control by the superego and its replace- 
ment by the conscience of the crowd leaders. 

CRITIQUE OF TRADITIONAL Views. Contemporary social psychology has been 
critical of these traditional ideas, mainly because they were initially stated in vague 
and overgeneralized terms and have not been followed up by more precise and 
experimentally oriented empirical observations. Their potential contribution to an 
understanding of crowd behavior is still recognized, but not as a complete or fully 
satisfactory interpretation. 

CONTAGION AND CONVERGENCE. Contagion remains a viable variable. It is 
complemented in current thinking by the simpler structural variable of convergence. 
Here the focus is on the composition of the crowd; the crowd tends to attract 
individuals who have some degree of predisposition toward its apparent objectives. 
People with such shared interests tend to converge, or come together in groups. 
Their shared sentiments make them easily influenced, so that the suggestibility 
factor is maximized, Consider a motorcycle gang or a group of adolescents 
assembled to hear a rock concert; there is little need to look much beyond their 
shared interests to explain their behavior. 

The fact that crowds tend to become more homogeneous is thus differentially 
interpreted by contagion, which emphasizes the milling about and interchange of 
idea and affect, and convergence, which focuses on the composition of the group. 
These two factors are in no way incompatible, and both probably play an important 
part in certain kinds of crowd behavior. l 

EMERGENT NorM THEORY. The most interesting new theory of crowd behavior 
is emergent norm theory. This notion denies that crowds are really homogeneous. It 
holds that this feature is illusory and depends upon incomplete observation. If an 
apparently unruly crowd is examined carefully, according to emergent norm 
theory, it will be found that most individuals are not actively aggressive but are 
merely interested onlookers. The crowd is seen as unruly because of the con- 
spicuous behavior of a relatively small number of its most active members. 

On the positive side, this theory holds that behavioral norms emerge in each 
crowd and determine the kind of behavior that is regarded as appropriate and is 
thus accepted by all or most members even if they themselves are not actively 
engaged in it. The behavior of the conspicuously active minority tends to establish 
these norms and so sets the tone for the entire group. This point of view plays 
down contagion and suggestibility as crucial variables in crowd behavior and offers 
as primary a combination of cognitive and affective factors emerging within the 
group as its members strive to define their objectives. Although not yet firmly 
supported by experimental data, the emergent norm theory is open to empirical 
verification and promises to be a most useful addition to older attempts to explain 
these important types of behavior. 
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Take a Breather 


PERSON PERCEPTION assured, talkative, cold, ironical, inquisitive, persua- 
sive. 
What is your impression of this person? Please write your own evaluation of him. Turn to p. 


This individual has been described as: energetic, 555 when you have completed your evaluation. 


The problem of how best to change attitudes has probably been the most actively 
Chan g in g rara and discussed issue in all social psychology. We are all under a constant 

z age from a wide variety of communications, ranging from the most blatant 
Attitudes appeals to the most subtle innuendos, designed to change our attitudes on this or 
that matter. What are the most persuasive kinds of communications? Who are the 
most effective communicators? What characteristics of the audience are most 
important? These are some of the questions with which social psychologists have 
been concerned and which we will consider. 

Before looking in detail at these questions, it is advisable to emphasize the dual 
nature of attitudes, that is, their cognitive and emotional components. Attitudes 
are generally more stable than opinions. They are less readily changed, because the 
new information that can quickly alter an opinion may operate mainly or exclu- 
sively through cognitive channels, leaving the emotional bases unaffected. But it is 
the emotional component that is most effective in determining our positive or 
negative feelings on an issue—and our disposition to act in one way or the other. 
Strictly cognitive appeals are therefore less likely to be effective, and a great 
variety of approaches to this emotional basis have been developed by such prac- 
tical people as politicians and advertisers. 


PERSUASIVE COMMUNICATIONS 


The most common means by which attempts are made to change attitudes is the 
persuasive communication. Here we may review some of the more significant of 
the research results concerning the three elements in this kind of communication: 
the communicator, the message, and the audience. 


The Communicator 
Most of the research on the communicator has focused on the credibility 
characteristic. The more credible, or trustworthy, the communicator seems to be, 
the more weight his message is accorded. In one experiment, for example, an 
interaction was found between credibility of the communicator and the degree of 
552 discrepancy between his and the subjects’ opinions. Subjects were given state- 


ments about the quality of a poem that were in varying degrees discrepant from 
their own opinions. Attribution of this discrepant opinion to a highly credible 
person (in this case, T. S. Eliot, a well-known and highly respected poet) resulted 
in the greatest change in attitude for the most discrepant statement. The maximum 
change occurred for the more moderate degree of discrepancy, however, when the 
communicator was a person of moderate prestige and credibility (another college 
student). 

An interesting exception to this clearly positive relationship between com- 
municator credibility and attitude change was found in another experiment. Three 
speakers argued for increased leniency toward juvenile offenders. They were a 
judge (high credibility), a member of the audience who was not identified (neutral 
credibility), and a person who had been a delinquent and was now on bail after 
being charged with illicit drug usage (low credibility). The attitude change was 
measured both immediately and after a delay of three weeks. 

Figure 17-3 shows these results. The delay in measurement produced a marked 
decrement in effectiveness of the communicators with greater credibility and a 
slight increment in that of the low-credibility speaker. This “sleeper effect” has 
been attributed to a blurring in memory of the source (communicator) and content 
of the message, so that the effectiveness of the credibility factor did not hold up 
over time. 

The relationship between the communicator and the audience is another sig- 
nificant variable related to the credibility factor. Politicians take great pains to 
associate themselves with whatever audience they happen to be addressing, using 
vernacular and highly idiomatic language when in the presence of the “common” 
people, and maintaining a more kingly English when meeting with fellow politi- 
cians or, say, professional or business groups. Although the politician may sway a 
particular audience by appearing to have similar values as the audience or by 
telling them what they want to hear, he runs the risk of appearing less credible to 
outside observers when he uses such tactics. This is especially true if he is seen as 
having something to gain from his position. Thus the politician who advocates 
increasing highway taxes to a group of railroad men might get their votes, but if 
the speech is televised, the public may question his credibility because of the 
obvious self-interest of his position. On the other hand, if he takes a position 
against his own self-interest, such as advocating increased highway taxes to a 
group of truckers, then his credibility to outside observers may be enhanced. The 
audience’s perception of the speaker’s credibility may also be related to the finding 
that “accidentally overheard” communications are more persuasive than commu- 
nications directed at a particular audience. We have more reason to question the 
possible self-interest of a speaker who is obviously trying to persuade us than one 
who does not even know we are listening. 


The Message 

There are a number of conditions most aut 
Persuasiveness of the message. Putting pleasant, ! 
first, for example, establishes a more positive and sympathetic set, 


horities seem to feel enhance the 


more or less acceptable arguments 
so as to soften 
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17-3 Opinion change as a 
function of speaker and time of 
test. Note that the greatest immedi- 
ate effect came from the positive 
(high-prestige) speaker but that this 
difference did not persist over the 
three-week interval. Apparently 
there was a dissociation of commu- 
nicator and message over this inter- 
val. (Adapted from Kelman and 
Hoviand, 1953.) 
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the blow when harsher, less acceptable arguments are subsequently presented. 
Arousing as few counterarguments as possible is another, even more obvious 
procedure designed to minimize opposition and so presumably increase the effec- 
tiveness of the positive arguments. Another effective gambit is to obtain some kind 
of early commitment, even a simple one such as acceptance of advertising mate- 
rial, or better still, a free sample of some sort; this slight commitment seems to 
open the door to later, more serious acquiescence. Thus, in one experiment, people 
who had earlier signed an innocuous petition in support of safe driving agreed in 
significantly larger numbers (55 per cent) to having a rather ugly “Drive Care- 
fully” sign placed in their front yard than controls who had not been so contacted 
(17 per cent). 

The degree to which arguments opposing one’s own views should be presented 
is another variable whose effects cannot be summarized in any simple manne . In 
general, it seems that one-sided presentations are most effective when mac 2 to 
audiences already strongly committed in favor of the position and relatively 
uninformed. It is considered better to offer both sides of the issues to audi: aces 
composed of unsympathetic persons, or of uncomitted but relatively intel! zent 
and well-informed persons, or of persons who will ultimately be receiving counter- 
arguments. 

A further controversial issue involves the effectiveness of using threats, or 
attempting to induce fear of consequences should the audience not accept and act 
on the speaker’s arguments. This technique is commonly adopted in advertising 
(social ostracism threatened, for example, if mouthwash or body odor spray is not 
used) and religious communications (the threat of purgatory, for example, in 
fundamental religion). Recent research has tended to support the common assump- 
tion that such appeals to fear are generally effective, especially when relatively low 
levels of anxiety are involved. When higher anxiety is initially present, however, 
adding additional fear may have an effect opposite to that intended, inducing 
greater resistance to attitude change (for example, emphasizing the threat of 
cancer may make an already concerned individual so acutely fearful as to prevent 
his submitting to the proposed medical examination). 


The Audience 

Some audience characteristics that make for differential susceptibility to per- 
suasive communications have already been mentioned. Beyond these, social psy- 
chologists have concentrated on how resistance to persuasive communications 
develops and can be modified. It seems to be generally agreed that the most 
important single personal characteristic producing high resistance to attitude 
change is self-esteem. Ego strength appears to be a function of both the amount of 
personal success an individual has enjoyed and the manner in which he has been 
able to build an integrated personality. Attitudes that function as self-protective ot 
defensive devices are especially resistant to change. Racial Prejudice, for example, 
can become a much-needed prop that serves to bolster personality strength in 


extremely self-defensive individuals whose racial attitudes are extremely resistant 
to change. 


A less personal factor is the degree to which the attitudes under fire are en- 
meshed in a larger set of values, such as those relating to familial, patriotic, or 
religious matters; attacks on superficially narrow attitudes are often blunted be- 
cause of the integration of those attitudes within broader value systems, which are 
much more resistant to change. Affiliation with special groups, whose attitudes and 
opinions are incorporated, can make a person extremely resistant to contradictory 
information. 

One special technique is of interest as a means of increasing resistance to 
attitude change. This is the so-called inoculation procedure. It consists in exposing 
an individual or group to a relatively mild form of counterargument, designed to 
arouse sufficient defense so that when much stronger counterarguments ultimately 
occur they can be more stoutly resisted. The analogy is with body defenses against 
disease that are produced by a small amount of the pathogen; it is assumed that 
individuals who have never been exposed to questioning of their fundamental 
attitudes (e.g., their religious beliefs) may succumb to massive attacks in much the 
same way as they would to a sudden attack by germs to which they had never been 
exposed and against which they had therefore developed no immunity. When 
there is a sufficient degree of personal involvement, as a matter of fact, it has been 
demonstrated that the simple announcement of an impending attack can arouse 
strong resistance to change of attitudes, even in the absence of substantive argu- 


ments themselves. 


Brainwashing > 

The use of coercive persuasion, or “brainwashing,” by the Chinese and Russian 
authorities within recent years represents an extreme form of persuasive com- 
munication. Although there have been few, if any, authoritative reports from the 
Chinese or the Russians themselves concerning their techniques, studies by 
Western scientists have found little to substantiate the widespread fears sensational 
newspaper and magazine accounts have aroused in the United States. Most of the 
Russian “confessions” seem to have complex determining factors that are in many 


respects peculiar to that socio-political environment. 


Breather Interpretation 
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` i i ? Did you 
PERSO your own answer. Was it similarly complete’ i 
are be aa generate additional traits, beyond those explicitly 


In an early experiment more than 1,000 college stu- 


listed? If so, were they stimulated by your reaction to 
your own initial efforts to prepare a complete account? 


ed in the Breather ; 
dents were given the task request How do you explain such effects of a simple list of 


(p. 552). They generally answered the question, ‘What 
is your impression of this person?” with remarkably 
complete personal descriptions. Now look back at 


adjectives? (See discussion on p. 559.) 
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A much publicized and related technique the Russian Communists have been 
accused of using is the psychiatric diagnosis and institutionalization of political 
opponents and dissidents. Although the facts of such apparent abuse of psychiatric 
treatment are hard to determine, some documentation has been reported in the 
Western press. This technique is more a direct attempt to suppress unwanted 
behavior than an effort to change attitudes. 

The Chinese, who subjected American prisoners of war to such efforts during 
the 1950’s, seem to use different techniques. They had a three-step process. First, 
they tried to “unfreeze” the attitudes of the men, by casting doubt on their 
standards, as of military conduct; second, they attempted to “change” the atti- 
tudes, by inducing some degree of acceptance of Chinese standards and objectives; 
and third, they endeavored to “refreeze” the new standards into firm attitudes. 
Some idea of the extent of their success is indicated by the fact that of the very 
great number of American prisoners held in China at that time, following the ¢nd 
of the Korean war, only twenty-one actually refused repatriation. Thus, although 
there is certainly reason to be concerned about the use of these techniques, 
particularly the use of such auxiliary procedures as forced isolation and drug 
injections, there should not be undue pessimism as to their efficacy. 

When children are subjected to a complete immersion in any extremely dog- 
matic framework throughout their development, much more lasting effects can 
apparently be produced. The success of the Hitler youth movement in Nazi 
Germany, even to the extent that some youths were reported to have turned in 
their own parents for violations of the Nazi code, suggests the potency of this kind 
of socialization. Less dramatic but perhaps equally powerful evidence is afforded 
by the success of some religious organizations in indoctrinating our own youth 
who are concurrently exposed to alternative religious views; the strength of early 
emotional conditioning is reflected in the feelings of uneasiness that occur in those 
whose intellectual positions change as they mature. 


LIFE EXPERIENCES 


Use of persuasive communications is not the only way attitudes are changed. We 
can seek out and obtain new information on our own initiative; other new infor- 
mation comes our way without any attempt at influencing us, as a normal result of 
living in a complex environment. Given the proper emotional basis, these sources 
of new information can be effective in modifying both opinions and attitudes. 
Social psychologists have endeavored to discover some of the more important 
principles underlying attitude modification under the conditions of normal living. 
(Research involving cognitive dissonance is described in Chapter 7, p. 207 in 
relationship to its role in thinking.) i 

Merely suggesting that the holder of an attitude expose himself to a broader 
array of experiences involving the object of the attitude is not, by itself, likely to 
help much in the modification of prejudiced attitudes. Certainly there is no 
automatic reduction of a social prejudice, say, from merely encountering more of 


the kind of people against whom one is prejudiced. Apart from other considera- 
tions, the odds are against a radical change in attitude occurring because of the 
nature of the attitude itself. If one is indeed predisposed to think ill of blacks or 
Jews or college professors, he is almost certain to be selective in his perception of 
them; that is, the fact that he is prejudiced will bias his perception—he will be 
much more likely to notice negative features that serve to reinforce his predisposi- 
tion and to ignore exceptions to it. His belief systems will then be strengthened 
accordingly. In this way prejudice tends to feed upon itself, growing stronger 
rather than weaker, unless special efforts are made to remove the blinders that it 
places on perceptual and thought processes. Under the proper circumstances, 
however, it is possible to use increased social contact to reduce prejudice, as the 
study next described demonstrates. 


Enforced Contact 

Because of its prominence as perhaps the primary social problem in the United 
States, antiblack prejudice among whites has been the subject of many investiga- 
tions of attitude change. In one early study, the attitudes of white housewives living 
in biracial urban housing projects were investigated. Two of the projects were 
racially segregated, with white and black families in separate areas, and two projects 
were racially integrated, with white and black families living within the same 
apartment blocks. Much more relaxation of racial prejudice was found among the 
housewives in integrated housing when interviews were conducted. The investi- 
gators concluded that prejudice seemed to be reduced more readily when the 
experiences of the prejudiced persons required them to adjust their opinions of 
blacks as individuals and when the behavior that was inconsistent with the prej- 
udice could not be viewed as merely conformity to a social role. The discrepant 
behavior must be seen as belonging to the person rather than to the situation. 

In another early study, this one conducted with racially integrated boys’ camp, a 
less optimistic result occurred. Of a total of 106 white boys, twenty-four showed 
substantial decreases in prejudice but twenty-seven showed increases. Individual 
differences, relating mainly to strong aggressive feelings in those who revealed 
increased prejudice, were held responsible for this result. 


Shared Coping 3 : A one 
Still another study of boys in summer camp 1s valuable in providing positive 


suggestions concerning ways in which close social contact, in the form of cooper- 
ative sharing of efforts to cope with a problem, can serve to reduce prejudice. In 
this study, the prejudice was deliberately induced by the experimenters on the basis 
of an arbitrary division of twelve-year-old boys into two groups. After cooperation 
was required within each group to establish a sense of group loyalty, the investi- 
gators arranged a highly competitive relationship between the groups (e.g., they 
delayed the arrival of one group at a social function and encouraged the group 
already there to take the best refreshments for themselves). 

Once the rivalry between the groups was established the investigators set about 
to determine how it could be most effectively reduced. Their first step was to 
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eliminate the competition and allow free mixture of the groups. They found that 
this procedure had little effect, except perhaps to increase the hostility of one group 
for the other. They then put the boys together in one single group and required 
cooperation (e.g., a crisis was arranged so that all the boys had to pitch in together 
to repair a break in the water system). After a number of such situations, in which 
the boys worked together in coping with common problems, the initial group 
prejudices were broken down. 

Shared coping of this kind is found in many real-life situations in which blacks 
and whites work together (e.g., military service, athletic teams), and there is some 
reason to believe that at least the opening wedges of improved relationships are to 
be achieved in this way. But it is important not to be too optimistic on this issue. 
Deep-seated attitudes of any kind are very difficult to change. Moreover, for every 
situation in which cooperation is required there may be many other situations in 
which selective perception permits the continuation and perhaps even the enhance- 
ment of the original prejudice. Certainly merely forcing two hostile groups into 
closer physical proximity by itself does nothing to reduce their prejudiced attitudes. 
But when such groups are required to work closely together for their common 
good, a basis for continued modification of prejudiced attitudes is established. 


New Group Affiliations 

The least painful way to change attitudes is probably by forming new group 
affiliations. Given the degree of social mobility in American society, this factor is 
among the more prominent of all the ways in which attitudes are changed. 

A classic study showing the effectiveness of new group affiliation in this respect 
was conducted on women enrolled at Bennington College during 1935 to 1939. 
Most of these college students came from economically privileged and politically 
conservative families; however, they were taught by predominantly liberal faculty 
members. The students’ attitudes on political and social issues changed from 
conservative to liberal during the course of their college career. Individual inter- 
views revealed that those seniors whose attitudes had changed in this way most 
strongly were motivated to be independent of their families and accepted in the 
liberal environment of the college. Some of the more conservative seniors, on the 
other hand, indicated that they had tended to isolate themselves from the college 
community for fear of disrupting relationships with their families. 

The pervasive influence of group affiliations, by means of the social roles 
demanded or at least strongly suggested by the groups, should be evident to anyone 
who looks closely and objectively at American society. The postcollege years, for 
example, are most often marked by a progressive shift in the direction of social, 
political, and economic conservatism. A major factor in this common attitude 
change is probably improved financial status and a consequent move into new social 
and economic groups. Knowing the groups with which an individual is affiliated 
provides a substantial basis for estimating the kinds of attitudes that he has. 
Nevertheless, there are exceptions to this generalization. A follow-up study of the 
Bennington College women students, for example, was conducted some twenty-five 
years after the initial assessment. It was found that they generally maintained their 
strongly liberal attitudes, at least as measured by their political preferences in 


national elections. The investigator concluded that an important factor in this 
stability was the continuing reinforcement of these attitudes by husbands who were 
also strongly liberal in their attitudes. 


The direct relationship between two (or more) individuals is fundamental to all the 
more complex social interactions. In this section we examine some of the research 
devoted to interpersonal relationships. The general problem of person perception is 
first discussed, after which the more specific question of personal attraction is 
considered. 


PERSON PERCEPTION 


How we perceive other persons is basically a function of general perceptual 
mechanisms. The perceptual process is more complicated with regard to persons 
than with regard to objects. First, it is enormously complicated by the operation of 
new variables, mainly relating to social factors. Second, certain of the major 
determinants of perception are exaggerated and play much more active roles than 
they do in nonsocial perception; this discussion will focus on the more prominent 
of these. 

VERBAL LABELS. Research has demonstrated the remarkably potent role of verbal 
labels in the process of forming impressions of people. This is especially true when 
there has been relatively little concrete observation. The breather exercise (p. 552) 
was designed to demonstrate this point. 

In another experiment variation in a single descriptive word was found to make 
a surprising difference in the responses of a college class to a substitute lecturer. 
The class was given mimeographed sheets with a brief description of the guest 
lecturer. The following statement was included in the sheet given to one-half. of the 
students: “People who know him consider him to be a rather cold person, indus- 
trious, critical, practical, and determined.” The other half of the class received 
identical statements except for the substitution of the word warm for cold in the 
sentence quoted, This superficially simple variation not only produced significant 
differences in the way in which the lecturer was described and rated by the two 
groups of subjects, who were both exposed to the same lecture, but also resulted in 
substantial overt behavioral differences. As would be expected, the students who 
read the “warm” description described the lecturer in much more favorable terms 
(e.g., considerate, sociable, humorous, compared with self-centered, unsociable, 
unpopular) and participated in class discussion si much greater degree (56 per 
cent participating, as com with 32 per cent). , 

mais tors Sond a The operation of social roles is especially prom- 
inent among the many ways in which stereotyped preconceptions can affect 
interpersonal impressions. Our illustrative experiment is similar to the last one 
described in that again very great behavioral differences hinged upon variation in 
a single descriptive word. Two groups of college students from an introductory 
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psychology class were asked to prepare a paragraph more fully describing a 
workingman on the basis of a very brief description. One group was given this 
characterization: “Works in a factory; reads a newspaper; goes to movies; average 
height; cracks jokes; intelligent; strong; active.” The second group was given an 
identical description, except for the deletion of “intelligent.” Subjects in the first 
group appeared to experience much more difficulty in forming an organized 
impression of this person because of the discontinuity provided by the word 
intelligent. Apparently this trait simply did not belong with the others in their 
stereotyped preconception of a “working man.” 

Most of the subjects in the first group managed to maintain their stereotype by 
means of one or another cognitive device. For example, the inconsistency was 
minimized (“He is intelligent, but doesn’t possess the initiative to rise above his 
group”) or simply denied (“He is intelligent, but not too much so, since he works in 
a factory”). 

These comments exemplify the way in which contradictory evidence is typically 
handled so as to maintain the integrity of one’s stereotypes. An even simpler and 
perhaps more common technique is to regard such contradictory material as 
exceptional. Only when a very large number of “exceptions” accumulate is one 
likely to begin to question his stereotypes and perhaps ultimately revise his 
preconceptions. 

Hato Errecr. The halo effect, which is the unjustified influence that some 
salient characteristic has upon an observer’s more general judgment, has already 
been considered with respect to thinking (Chapter 8, p. 223). It obviously plays a 
particularly active part in person perception. All of us tend to color our overall 
evaluations of other people in accordance with the way in which they fit into (or 
stand out from) some of our own salient interests (for example, in scholarly or 
athletic achievement, not to mention such commonplace matters as skin color or 
other physical cues). When the halo effect is combined with first impressions (the 
power of which is suggested by the experiments described earlier, and particularly 
by the one with varying “warm” and “cold” descriptions), some extremely strong 
and long-lasting person perceptions are formed. Fairness and accuracy in person 
perception requires awareness of how “halo effects” distort judgment. 

ATTRIBUTION OF RESPONSIBILITY. Human observers are inclined to attribute 
responsibility for others’ behavior in accordance with the observer’s own interpre- 
tation of underlying motivations. 

This factor was analyzed in an experiment in which the outcome of the action 
was varied. The subjects listened to tape-recorded accounts of an automobile 
accident involving a young driver. The car was allowed to swerve off the road and 
rolled down a hill. The experimental variation in the tapes was in terms of the 
seriousness of the consequences of the accident, ranging from death to innocent 
bystanders to only slight damage to the car itself. When the subjects were asked to 
make some judgments on the accident, the driver was held to be more responsible 
when the more serious consequences occurred, even though what he did was 
exactly the same in all the cases. This result is in accord with our expectations—we 
tend to assign responsibility for actions largely in terms of their consequences, even 
when logical support for differentiated judgment is lacking. 


PERSONAL ATTRACTION 


Why we are differentially attracted to people is a question that has intrigued 
scientist and layman alike. Social psychologists have come up with some answers, 
as suggested below, but the puzzzle is by no means solved. The role of purely 
physical factors (e.g., facial beauty) is obviously crucial but is difficult to pinpoint. 
As early as nursery school, for example, children rate physical attractiveness high in 
their “liking.” There is apparently a kind of “chemistry” involved, and the final 
product is an amalgam of many different factors, which are difficult to identify. 
Nevertheless, some of the more crucial variables in this most complex process have 
been suggested and are described below. 

Proximiry. Everyone agrees that proximity is a key factor in determination of 
attractiveness. It is obviously difficult to interact with people who are not close by. 
The extent to which the proximity variable by itself operates to produce attraction 
is suggested by one study of friendships within a college dormitory. Reliably more 
friendships were found to occur among people who lived closer together. This 
result is especially impressive because the distance range in the study only varied 
from 20 to 40 feet. Even within this restricted variation the more separated 
individuals apparently were less likely to form friendships. 

FREQUENCY OF ASSOCIATION. Several experiments have demonstrated the 
efficacy of the familiarity variable, even when it is manipulated purely in terms of 
the number of observations. In one experiment, for example, it was arranged that 
pairs of strangers sit across from each other, without conversing, for varying 
numbers of occasions (three, six, or twelve). Statements of liking were then 
obtained, and the degree to which positive attraction was indicated correlated 
Positively with the number of pairings. In another experiment subjects were simply 
shown photographs of strangers different numbers of times (once to twenty-five 
times), and again greater liking was later expressed for the persons whose photo- 
graphs were more often shown and who had become in a sense more “familiar.” In 
still another experiment an additional variable was introduced—the commitment to 
work with another person. When the expectation of future interaction of this kind 
was present, enhanced attractiveness was indicated by the subjects’ ratings. 

Stmmariry. People who share attitudes and social roles are in general more 
attractive to each other. This commonly observed relationship appears to depend 
partly on the strong positive reward value of familiarity, however expressed, and 
partly on the absence of tensions induced by differences, which may elicit defensive 
postures. alee 

How does the well-known fact that opposites can attract fit into this picture? 
Apparently there is a special kind of excitement—perhaps related to the more 
extreme appeal of the forbidden or of the unfamiliar—generated when people 
who are dissimilar in some respect are attracted to each other on some other basis, 
such as is presumably involved in “love at first sight.” The results of one experi- 
Ment on this general problem indicated that the greatest attraction occurred when 
the other person both liked and differed from the subject (in terms of expressed 
attitudes), Although similarity is a strong determiner of liking, dissimilarity can 


561 


SOCIAL INTERACTION 


562 


MAN: ACTOR AND REACTOR 


Social 


Problems 


also be attractive when it is thus coupled with the feeling that one is liked by the 
dissimilar person. 

RECIPROCAL ATTRACTION. People seem generally to be more attracted to persons 
who indicate positive feelings for them. Flattery, especially when expressed in a 
relatively sincere manner, is as powerful a stimulant for liking as anything. Forcing 
oneself to show positive feelings—even when they may not be a completely 
accurate reflection of one’s inner state—is an excellent way to make friends and 
influence people. 

Personal attractiveness can also be influenced by the accidents of mood and 
momentary self-esteem. The way in which these factors affect the attractiveness of 
another person is suggested by an experiment in which women college students 
were asked, apparently as an afterthought, to rate a young man with whom they had 
had a casual and presumably unplanned interaction while in the waiting room. 
Those subjects who had just received severely critical comments on their personal- 
ity expressed substantially more liking for the young man than those who had just 
received complimentary comments. Thus the momentary level of one’s self-esteem 


can apparently be a potent factor in determining the amount of attractiveness found 
in even a casual acquaintance. 


No one needs to be informed about the great variety of social problems that face 
our society. Any comprehensive list would include such formidable problems as 


1. Widespread occurrence of delinquency and crime. 

2. Various facets of the so-called counterculture, such as the large-scale use 
of illicit drugs. 

3. The pervasive cultural discrimination against minorities of various sorts— 
including women, who constitute a technical “majority” albeit a functional 
“minority.” 

4. The rapid changes occurring in sexual relationships, in large part occasioned 
by the new sexual freedom given women by the new contraceptives. 

5. The consequent weakening of the family as a primary social unit, in part 
because of the growing disregard of formal marriage, and the concomitant 
experimentation with new forms of communal living. 

6. The new and growing concern with environmental pollution and the quality 
of life on the planet Earth as a result of the sudden realization of limited 
natural resources, particularly of energy, and the inappropriateness of the 
old “pioneer” mentality. 

7. The problems posed by an expanding population and the future consequences 
thereby indicated for the health of the economy (How will they be fed? Where 
will they be housed? How will the increased waste be handled?). 

8. Hanging over all these questions in an ever-threatening and essentially 
unresolved position, the overriding question of international relations and 
the threat of a catastrophic nuclear war, 


All these and the reactions to them constitute more than enough grist for the mill 
of the psychologist and other behavioral and social scientists. Obviously we cannot 
treat all or even many of these complex problems, but we can examine some of 
them and point to certain research as illustrative of what social psychology is 
contributing. This is done in Supplements B-4 and B-5, in which the problems of 
crime and aggression are treated, and in Supplement B-7 where the role of the 
psychologist in service to society is discussed. 


Social Presence 

Zajonc’s 1965 paper is a good introduction to the problem of social presence. 
The experiment described in the text was reported by Marx, Witter, and Mueller 
(1972). Calhoun’s research on crowding in mice is described in his 1962 report. 


Social Deprivation and Reinforcement 

The demonstration of the effectiveness of a brief period of social deprivation, in 
connection with the use of social reinforcers, was made by Gewirtz and Baer 
(1958). The two studies on infant crying were reported by Hart et al. (1964) and 
Etzel and Gewirtz (1967). The Harlow work is reviewed in Harlow and Harlow 
(1962). The classic study of a feral child is Itard’s 1932 report on the Wild Boy of 
Aveyron. The chronology published by Gesell (1940) is one of the more interesting 
cases, Zingg (1940) reviews thirty-one of the better-reported cases. 


Culture and Personality s . ¢ 
Very readable, intriguing accounts of primitive human societies are available in 
Turnbull's The Mountain People (1972), which recounts the desocialization of the 
Ik, a remote tribe of nomadic hunters and gatherers, after they were forced to cease 
their hunting, and in Sherman and Thomas’s Hollow Folk (1933), which describes 
the remarkably simplified world of some of the mountain people of our own 


mid-South several decades ago. 


Social Conformi r 

The first work on on autokinetic effect was reported by Sherif ( 1947). Hood and 
Sherif (1962) performed the experiment that showed the effect of prior information 
on this phenomenon, and Vidulich and Kaiman (1961) the experiment demonstrat- 
ing the role played by the social status of the influencer. The research on the effects 
of group pressure on judgments of length of line was initiated by Asch (1951) and 
the refinement utilizing tape-recorded intercommunications developed by Crutch- 
field (1955). The research showing that face-to-face social contact is most effective 
in Producing conformity was reported by Deutsch and Gerard (1955). Kelman 
(1961) has advanced the theoretical analysis of conformity by levels. 


Obedience ‘ 
The important series of obedience studies involving alleged shock for errors 


Were conducted and reported by Milgram, whose 1974 book is the most com- 
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prehensive treatment. Miller’s 1972 volume also contains discussions of the ethical 
as well as the scientific aspects of Milgram’s research. 


The Deception Problem 

The Milgram experiments on obedience were among the major factors in a 
recent and continuing controversy concerning the matter of deception in psy- 
chological experimentation. Although other fields of psychology are somewhat 
involved, social psychology is clearly the area of research in which deception has 
been most widely practiced and in which it is most vigorously claimed to be 
necessary for effective experimentation. 

The social psychologist often feels that it is necessary to deceive subjects in order 
to investigate many questions that he finds important. The problem is whether any 
particular question is important enough to justify the deception practiced and the 
discomfort and possible loss of dignity that is suffered by the subjects. There is no 
easy answer to this problem. The American Psychological Association is wrestling 
with the whole issue of ethics in research and has recently completed a thorough- 
going revision and extension of its ethics code. 

Psychology is by no means alone in wrestling with this problem. Not too long 
ago a federally supported medical research project was discovered to have subjected 
patients, without their approval, to treatment with carcinogenic (cancer-inducing) 
agents. The furor resulting from this and similar disclosures has resulted in new 
policies requiring local institutional review and approval of any research project 
involving human subjects that is submitted for federal funding. Most institutions 
have broadened their review process to include all human research regardless of the 
source of support. Although this review may be inconvenient to investigators, it is 
apparently necessary if human subjects are to be adequately protected from the 
risks imposed by the occasional researcher. 

Within psychology, there have been suggestions that nondeceptive research 
designs can be developed to answer many of the questions that have customarily 
been researched by means of deception. It is doubtful that this step can satisfy all 
the needs of social psychology. For example, it is now very difficult to study the 
effects of deception itself. Nevertheless, the recent research on influences to obey 
and the role of social status, described in the text, is suggestive. 

The ethical problem raised by the use of deception in social-psychological 
research is discussed by Aronson and Carlsmith (1969), Kelman (1972) has 
summarized the pro and con arguments and emphasized the rights of the subject. 
The obedience study using nurses in a nonlaboratory situation was performed by 
Hofling et al. (1966) and the field experiment and that varying the level of authority 
of the person giving the order was reported by Bickman (1971). 


Youth Culture 

One of the less happy facets of contemporary youth culture is its anti-intellectu- 
alism. One cannot argue with the underlying premise that science and technology 
have been used to abuse people, as in wars of questionable moral and legal status, 
destruction of the environment, and so on. But the cure for this condition lies in 


social and political action, rather than in the repudiation of scientific and tech- 
nological procedures themselves. It is unfortunate that this extreme position has 
turned so many youth away from the scientific training toward which their 
intellectual capacity and temperament might otherwise have inclined. It is no more 
defensible than its polar alternative, the ultraconservative (“establishment”) form 
of anti-intellectualism, that welcomes the technical achievements of science but not 
the intellectual ferment that makes them possible. That form of anti-intellectualism 
is represented by strong support for applied, but not fundamental science or the 
scientific procedures that make possible the practical products. 
Another observation on the youth movement has come from a colleague: 


While its impact on the surface characteristics of American life has been great, it is 
probably a transient phenomenon. As I see it, the impact was made possible largely by the 
extremely high birth rates of the 40’s and 50’s. There simply came to be so many young 
people that they were a major social, economic, and political force. If they rioted—well, 
you simply couldn’t shoot all of them. For whatever reason, commercial or altruistic, the 
media catered to the new, largely humanistic, values adopted by those who were established 
as the spokesmen for the culture. Many assumptions were challenged, some laws and social 
attitudes were changed. Many people, of course, were made vastly uncomfortable by the 
changes but they happened anyhow. To my way of thinking, the current statistics, which 
indicate a declining rate of population increase, approaching zero population growth, mean 
that we will have an increasingly older population. Since everyone to some extent is an 
ex-youth, some version of the recent social changes is likely to survive—championed, I 
suppose, by groups such as the Grey Panthers. The point is that when everyone is getting 
older it becomes massively difficult to maintain any sort of “youth” culture. This is perhaps 
unfortunate for, by and large, the total effects on our society seem to have been positive 
[Charles Cole, personal communication, 1974]. 


Group Functions weed) 

Establishment of intergroup conflicts in the boys’ camp situation is described by 
Sherif (1956) and the quick and easy production of group identification by Tajfel 
(1970). The loosening of normal standards for behavior under crowd or mob 
conditions has been labeled deindividuation by Festinger, Pepitone, and Newcomb 
(1952); the effect of this process upon aggression has been experimentally studied 
by Zimbardo (1970). ; As 

The advantage of group over individual problem solving was reported by 


Barnlund (1959), Osborn (1957) introduced the brainstorming TAERA e = 
Negative results using it were reported by Taylor, Berry, and Block > ) m 
Dunnette, Campbell, and Jaastad (1963); two factors in the advantage i n : 
Over real groups that have been suggested are the greater distractab va of the 
group and the possible dominance of the group by strong and aul rare 
Participants. Steiner’s 1972 book offers a review of group Processes re mec £0 
Productivity. Gibb (1969) provides a comprehensive review of the leadership 
Problem. McClelland (1961) suggested the application 
the problem of national character, and the follow-up stud 
by Rudin (1965). A good introduction to social roles is 
Biddle’s 1975 paperback. 


of motivational analysis to 
dy described was reported 
provided by Bank and 
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Changing Attitudes 

Aronson, Turner, and Carlsmith (1963) reported the research on credibility of 
the communicator as related to the degree of discrepancy of the message. The 
experiment demonstrating the importance of the delay in measurement of attitude 
was performed by Kelman and Hovland (1953). Freedman and Fraser (1966) 
reported the experiment on placement of the careful driving sign as a function of 
an earlier commitment. Miller and Campbell (1959) performed the research on 
primacy and recency within the jury-trial setting. Support for the efficacy of threat 
has been reported by Leventhal and Singer (1966) and the hypothesis concerning 
the reversal of affectiveness at very high levels of anxiety was proposed by 
McGuire (1969). Higbee (1969) has reviewed the literature on the problem from 
1953 to 1968. Janis and Field (1959) discuss the role of self-esteem in resistance to 
influence, and Katz and Stotland (1959) relate resistance to personality needs. The 
inoculation technique is discussed by McGuire (1969) and Tannenbaum (1967). 
Freedman and Sears (1965) and Apsler and Sears (1968) report on the effect of 
merely forewarning of an impending attack. 

The term brainwashing was introduced by Hunter (1951) as the equivalent of the 
Chinese mental cleansing. A popular treatment of this topic is available in Brown- 
field (1972) and somewhat more technical treatments are given by Lifton (1961) 
and Schein et al. (1961). Leites and Bernaut (1954) have analyzed the Soviet 
confessions. 

The experiment on attitude change in housewives in integrated and segregated 
public housing was conducted by Deutsch and Collins (1951). Mussen (1950) 
reported the boys’ camp experiment in which both increases and decreases in 
Prejudice were found after integrated experiences. The “shared-coping” concept 
was introduced by Collins (1970) and the camping experiment in which intergroup 
tensions were first established and then eliminated by shared coping was by Sherif 
(1956). The initial study of the Bennington College women was reported by 
Newcomb (1943) and the follow-up by Newcomb (1963). 


Person Perception 

A classic paper on this topic is that by Heider (1967). Asch’s (1946) paper reports 
the experiment in which college students prepared personality descriptions from a 
list of descriptive terms. The experiment in which the single word warm was 
substituted for cold in the description of the guest lecturer was conducted by Kelley 
(1950). The study on the workingman and the subjects’ reaction to inclusion of 
intelligent as a descriptive term was reported by Haire and Grunes (1950). Walster 
(1966) performed the experiment in which attribution of responsibility was found 
to vary with the outcome of an alleged accident. Attribution of intent is dealt with 
more generally in a recent paper by Kelley (1973) and in a review of the literature 
by Maselli and Altrochi (1969). Goffman (e.g., 1971) has reported a number of 
interesting interpersonal relationships from a sociological point of view. 


Personal Attraction 
The study of liking as a function of proximity within a college dormitory was 
performed by Festinger, Schachter, and Back (1950). The experiments on number 


of paired seatings and number of exposures to photographs were reported by 
Festinger, Carlsmith, and Suomi (1969) and Zajonc (1968), respectively. The 
commitment variable was investigated by Berscheid, Boye, and Darley (1968). 
Walster (1965) reported the experiment in which attraction was found to vary 
inversely with self-esteem. Jones, Bell, and Aronson (1971) conducted the research 
on similarity and dissimilarity as factors in liking. The experiment in which the 
flatterer was perceived as ingratiating and was disliked was done by Dickoff (1961). 
Jones’s 1964 book and 1965 paper, “Flattery Will Get You Somewhere,” show, 
however, that ingratiation is most often successful, in part perhaps because we 
tend to give the flatterer the benefit of our doubt. The study on rating of highly 
competent and average blunderers was reported by Aronson, Willerman, and Floyd 
(1966) and that on the perceived evaluations with increasing or decreasing fa- 
vorability by Aronson and Linder (1965). Byrne (1971) has provided an influential 
paradigm for research and theorizing on personal attraction; this work is the source 
of the early emphasis on physical attraction mentioned in the text. A more recent 
review of this work is available in Huston’s 1974 book. 

An interesting and suggestive animal study has been reported by Pratt and 
Sackett (1967). They reared three groups of monkeys under varying degrees of 
contact with peers (none, visual and auditory contact only, and normal contact). 
They found that after animals of all three groups were allowed to interact freely, 
those from the same rearing condition showed preference for each other, even 
when they were completely strange to each other. This result suggests the subtle 
potency of obscure social behaviors in the interpersonal relationships that deter- 
mine attractiveness. 
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ents, we hope, will be considerably 
‘and attractive than the one displayed 
ate individual. The illustration is 
Home Cyclopedia of Popular 
al and Sexual Science, published 


elimiting the subject matter of as broad a science as psychology is 
difficult. Certain topics, however, are generally agreed to be central to 
the science; these core topics have been treated in the seventeen 
chapters of the first four parts of this book. There are many other topics 
of less certain status, and psychology instructors will disagree on the 
necessity of studying them. Some of these borderline topics have 
therefore been included in this part, as supplementary materials, in 
order to provide maximum flexibility in the assignment of test topics 
and in selective browsing. The sections in each of the two supple- 
ments are numbered serially, to expedite selective assignments and 
examinations. 

The supplementary materials presented in this part are organized 
into major subject clusters. Supplement A, on research methods, de- 
scribes primary procedural tools that psychologists use in collecting 
and processing data. Supplement B, on selectively applied probiems, 
focuses on certain of the frictions in society and in interpersona! 
relationships that psychologists study as scientists and attempt to 
cope with as practitioners. 

Because many of the supplemental sections deal with topics that 
are also discussed in the core chapters there is necessarily a certain 
amount of overlap among their treatments here and at earlier places in 
the book. This problem is aggravated by the fact that many focal topics 
(e.g., language, attitudes) are considered in several chapters, where 
their multiple relationships to core topics (e.g., thinking, learning, S0- 
cial interaction) can be best discussed. In any event, beyond the re- 
quirements of introductions of and transitions to topics, some redun- 
dancy can be defended on the ground that it is pedagogically useful. 
It is therefore hoped that the reader who remembers what he has seen 
once will not be unduly offended if he recognizes it again here and 
there in the pages that follow. 


rm Ye 


Measurement is a basic tool of 
scientific research. It is therefore 
fitting that we begin our discus- 
sion of research methods with a 
brief summary of measurement 
and statistics. This page from 
an early scientific encyclopedia 
illustrates the elegant measure- 
ments involved in the study of 
optics. 
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his supplement includes descriptions of some of the major method- 
ologies that are utilized in the scientific pursuit of psychology. 

The first section, on measurement and statistics, provides a gen- 
eral introduction to these topics. The ways in which they are used in 
psychology are described, with a terminal stress on certain of the pit- 
falls commonly associated with the misuse and misinterpretation of 
statistics. 

A basic understanding of evolutionary theory (Charles Darwin) 
and the mechanisms of transmission of heredity (Gregor Mende!) is 
necessary for a full appreciation of contemporary research and theo- 
rizing on the interaction of hereditary and environmental influences 
in the determination of behavior. In section 2 we survey these two 
fundamental biological contributions for those who are unfamiliar 
with them or could use a review of them to supplement their present 
knowledge. 

The next two sections continue the treatment of methods in ex- 
perimental psychology. There are descriptions of techniques used 
7 FE research on learning (section 3), and motivation (sec- 

on 4). 

The supplement continues (section 5) with consideration of se- 
lected research methodologies in the fields of personality (how it can 
be scientifically assessed), a discussion of intelligence testing (sec- 
tion 6), and a discussion of how public opinion can be accurately 
measured by polling (section 7). 


The objective of this survey of measurement and statistics is not to show the reader 
how to “do” any particular measurement or statistical operation. Rather, in accord 
with the sentiments expressed in Chapter 2, it is to familiarize him with both the 
need for and the proper role of these numerical services, so that when he reads of 
such things as “ordinal scales” or the “analysis of variance” (often abbreviated 

ANOVA”) he will have a sufficient orientation to understand what is meant and 
why it is used. 


MEASUREMENT 


There are four fundamental types of measurement: nominal, ordinal, interval, 
and ratio. The first type, nominal measurement, is in some ways not really a 
measurement device, because it uses strictly qualitative rather than quantitative 
terms. Butit is a necessary first step in measurement, just as it may be in identifying 
variables for investigations, and so is customarily included. 


Nominal Measurement 
Nominal measurement is some kind of classification of objects into mutually 
exclusive categories. Such service is necessary to separate individual instances for 


purposes of identification (e.g., giving separate numbers to baseball or football 
players on a team). When numbers are used to represent individuals, they are not 
serving true numerical functions; that is, they do not indicate how much of anything 
is represented. They could be replaced by words (and as a matter of fact, athletic 
uniforms are now often adorned by names as well as numbers). But even here the 
singular advantage of economy of expression enters; for example, it is simpler to 
identify separate counties in a state by assigning each a number for inclusion on a 
state automobile license tag than it is to spell out the full name. 


Ordinal Measurement 

The property that is added in the ordinal measure is that of ranking, when 
numbers are ordered according to whether any one represents more or less of some 
variable ordinal measurement that is being employed. Take the example used for 
nominal measures in which each of the counties in a state is identified by a number. 
If the sequence of numbers used is determined on a systematic but essentially 
nonquantitative basis, say alphabetically, then the measure is nominal; however, if 
some quantitative ordering system is used, such as the population of each county in 
the last federal census, then an ordinal measurement has been achieved. The size of 
each county number now contains significantly more information than the iden- 
tification alone; it gives us a relative notion of the population of the county. 

PAIRED Comparisons. When psychological scales are prepared the special 
method of paired comparisons yields generally superior results. Suppose that one is 
concerned with ordering a class of students according to some attribute, say their 
effectiveness in oral presentation. If he tries to rank them in the natural manner by 
simply selecting the best, the next best, and so on, he will have difficulty in making 
decisions and may find himself revising his order frequently, especially if the class 
is large. In the paired-comparison method the rater considers only two students at 
any one time. Each individual is eventually compared with every other individual. 
In this method the difficulties in making judgments will be reduced. The improve- 
ment occurs because the rater now has only to keep any two individuals in mind for 
comparison at a time, and most of his judgments can be quickly made. Thus, 
although the paired-comparison technique may require somewhat more overall 
time for execution, it usually pays dividends in precision and accuracy; simply 
giving each of the subjects a number representing the total of his “more than 
comparisons will make possible more precise ordering of the entire group. 


Interval Measurement : i 
The big question concerning ordinal measures 1s the amount of difference 


between successive ranks. Although the paired-comparison method just described 
takes a step in the direction of closing this gap, it does not go the whole way. 
Consider the physical measure of temperature. When one says that a particular 
temperature is so many degrees centigrade, we know exactly where this score 
stands in relation to all other temperatures that are measured in the same units. 
That is because each degree has the same value as any other. In other words, we 
have an absolute rather than merely a relative measure, and this is the essence of 


Interval measurement. 
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Interval scaling in psychology is much more difficult than in physics. For such 
measures as IQ, where we need to have as much quantitative precision as possible, 
equal units are available only if certain special assumptions are made. In many 
instances, unfortunately, psychologists have to be content with ordinal measures 
where interval measures would make their professional life a great deal more 
comfortable. 


Ratio Measurement 

Psychologists may have trouble achieving interval measures, which physicists 
generally take for granted, but even physicists sometimes have difficulty achieving 
the ultimately most useful ratio measurement. Ratio measures are defined as those 
in which not only are the units equal but their relationships (ratios) are constant 
over the entire scale. In measuring time or length, for example, we can be st: e that 
a 10-second interval is twice as long as a 5-second interval, in exactly the san'* way 
that a 60-second interval is twice as long as a 30-second interval; the same is true 
for various measures of physical length. This is not true, however, in such an 
obvious manner for temperature. It is true that 70° Fahrenheit is 1° greater than 
69°, and that the difference between these two temperatures is exactly the same as 
that between any other two temperatures with 1° difference, because all the units 
are equal. But what about ratios of temperature? Is 70° twice as much as 35° in the 
same way that 10° is twice as much at 5°? No. A ratio scale requires a zero point, 
readily observed for such physical measures as time, length, weight, and volume, 
but not so readily available for temperature. Without a fixed zero point, as well as 
equal units of measurement, the relationship (ratio) of any two values at some point 
over the scale cannot be regarded as equivalent to the same numerical relationship 
at some other point on the scale. 

With regard to psychology and the derivation of behavioral measures, it is not 
hard to see that ratio measures are for the most part unattainable. Only in some 
very unusual cases, such as those involving sensory function, is it possible to 
determine a true zero point as well as equal units of measurement and thereby 
apply ratio measures. Moreover, it should be noted that each successive type of 
measurement adds a crucial element. Thus the ratio measure, the ultimate objective 
of scientific quantification, has all the properties of the simpler types. 


STATISTICS 


Like any unfamiliar terminology or notation system, statistical formulas gen- 
erally may appear much more formidable than they really are, Although statistical 
formulations are not designed to harass the student, it must be admitted that the 
mode of their presentation, deliberate or otherwise, often does have this unhappy 
effect. They have been developed and are used to reduce the great mass of data 
collected to a more manageable size and shape and thereby to facilitate their 
interpretation. The objective of the present discussion is to give the reader 4 
fundamental rationale for the application of statistics and some information about 
the general uses of the major statistical measures. Its purpose is to familiarize him 


with some of the more important concepts and procedures so that he will not be 
completely baffled when he encounters them again and will also be in a better 
position to learn more about them if he ever needs to do so. 


Frequency Distributions 

Counting instances is the simplest and at the same time the most fundamental of 
all numerical operations. When counts are made of various categories, such as those 
in a nominal scale (say, the number of automobile license tags bearing the numeric 
identification of the various counties in a state), a frequency distribution can be 
formed. More psychologically relevant illustrations of the same principle would be 
to count the frequency of students falling into various personality categories on 
some inventory, or judged by observers to have this or that trait as the most 
dominant feature of their personality. Whenever the variable under investigation 
can itself be ordered (that is, at least ordinal data are involved) the values of the 
variable can themselves be used as the basis for the frequency distribution (e.g. IQ 
scores, ranked in categories of five or ten IQ points, or number of errors made 
while learning to master some task). 4 

A simple and generally quite expressive way of portraying a frequency dis- 
tribution is to prepare a graph from it. Table A-1 shows a hypothetical frequency 
distribution of the students in a learning experiment who made varying numbers of 
errors, These same data are shown graphically in Figures A-1 and A-2. Figure A-1 
is a frequency polygon, formed by connecting the points representing the various 
frequencies. Figure A-2 is a bar graph, or histogram, presenting exactly the same 


A-1 Frequency polygon of the hypo- 
thetical data presented in Table A-1. 


Table A-1 Frequency Distribution 
of Students Making Various 
Numbers of Errors in a Learning 
Experiment 
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A-2 Bar graph of the hypothe*:-si 
data presented in Table A-1 (and piotled 
also in Figure A-1). 


data but in a slightly modified form. Note how much easier it is to grasp the nature 
of the frequency distribution from the graphs, especially the bar graph, than it is 
from the table. 

GRAPHICAL PROCEDURES. At this point it may be well to mention one or two 
other technical matters concerning the way in which graphs are usually constructed. 
Results of experiments or other kinds of observations, and also theoretical relation- 
ships, are characteristically presented in graphical form to complement the tabular 
and verbal forms. Most such graphs plot the dependent variable on the vertical 
ordinate, as number of errors is plotted in Figure A-1. The independent variable is 
then represented by the abscissa (the horizontal baseline). 

Let us suppose, for illustrative purposes, that we have completed an experiment 
in which we have measured number of trials required to memorize verbal material 
(dependent variable) as a function of the meaningfulness of the material (independ- 
ent variable). A prose passage, as from a newspaper story, would be more meaning- 
ful than a list of unrelated English words, which in turn would usually be more 
meaningful than a list of words in another language. Some hypothetical results 
from such an experiment are shown graphically in Figure A-3. In this illustration 
only verbal terms are used for the independent variable, although more often in 
actual experimentation some kind of quantification or scaling of this variable would 
be provided. The means plotted would normally represent different treatment 
conditions, usually independent groups of subjects drawn randomly from the same 
general population (such as a college class) and then given differential experimental 
conditions, such as the three kinds of verbal materials mentioned above 

Although a large number of variations, for special purposes, may be found from 
time to time in graphical presentation, the type here described is the one most 


A-3 Hypothetical relationship between number of tri- 


als requirec ‘or mastery (dependent variable) and mean- 
ingfulness ©: material memorized (independent variable) 
as an illu ‘ion of graphical presentation of data. 


commonly used. Thus if the student will take time to fix firmly in mind the simple 
relationship between ordinal (vertical) presentation of the data (results) and the 
baseline (horizontal) representation of the independent or manipulated variable, he 
will be able to follow the majority of graphical presentations that he is likely to 
encounter. 


Measures of Central Tendency l 

The most interesting statistic in any frequency distribution is usually a measure 
of its central tendency, that is, of the tendency of the scores to distribute around 
some central point. This statistic is customarily used as a single measure to 
represent the entire distribution. The most important measures of this kind are the 
mode, the median, and especially the arithmetic mean. 

THE Mone. The mode is simply the category with the greatest frequency. Any 
distribution, regardless of the nature of the measures used, can generate a mode. In 
the illustration given in Table A-1, the score with the greatest frequency is 40-49; 
this is therefore the mode of that distribution. The information provided by the 
mode is often interesting but always limited; that is, we cannot really tell very much 
about the nature of the distribution from the mode alone, nor can we even tell the 
extent to which the mode stands out from competing categories. This information 
is readily available, however, from a mere glance at a bar graph (cf. Figure A-2). 

THE MEDIAN, When our measures are ordinal, so that they can be distributed as 
shown in Table A-1, a second and generally more useful measure of central 
tendency can be developed. The median is the category that contains the middle 
Score(s) of the distribution; in other words, it splits the distribution in half, right 
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down the middle. The median is a much more representative measure than the 
mode, especially if there is substantial skewing, or irregularity, in the distribution. 
Figure A-4 shows another hypothetical distribution, skewed to the left or low error 
side. Note that the mode in this instance would by itself provide an unrealistic idea 
of the total distribution, whereas the median would come closer to a fair rep- 
resentation. 

Tue Mean. By far the most common statistic of central tendency is the 
arithmetic mean, the “average” as it is often carelessly called (carelessly, because 
average also refers to both mode and median). The arithmetic mean, usually 
abbreviated M (or expressed as X), is quite readily computed: the sum total of all 
the scores is simply divided by the number of scores. For this operation to be 
technically sound, however, the data must be of an interval sort; the addition of 
units (such as dollars or errors or IQ points) is appropriate only if this assumption 
can be made. Because the mean gives equal weight to each and every unit of the 
variable measured (thus requiring the equality of units of the interval type), it is 
clearly the most comprehensive of the statistics designed to represent a frequency 
distribution, and is also the one most often used. 


Measures of Variability 

Central-tendency statistics are, as already suggested, distinctly limited in the 
information they provide concerning any frequency distribution. They need to be 
complemented by some measure representing the manner in which the scores tend 
to cluster around the central tendency, or to put it in the more usual way, the 


A-4 Bar graph of hypothetical distribu- 
tion skewed to the left (with median and 
mode indicated). 


manner in which scores tend to spread or disperse around the central tendency. 
Such statistics are called measures of variability. 

Tue RANGE. The simplest measure of variability is the range. It is the difference 
between the highest and the lowest scores, or the highest and lowest categories of 
scores in a frequency distribution. Obviously it provides information, albeit of a 
very gross sort, about the spread of scores. It is most often used, in a more or less 
casual manner, in nonscientific settings. Its scientific use is usually only preliminary 
to the use of another measure. 

Tue STANDARD DEVIATION. With only two scores, or categories of scores, 
required to determine the range, that measure is clearly one of extremely restricted 
value; it tells nothing at all about the nature of the vast majority of scores in the 
distribution. The most frequently used measure is the standard deviation (S.D. or 
o). The S.D. is a sort of average indication of how much the various numbers differ 
among themselves. It utilizes the deviation between each score and the arithmetic 
mean, and so is both comprehensive (reflecting the contribution of all the scores) 
and representative of the distribution. The S.D. is computed by squaring each of 
these deviations, summing them, and then extracting the square root of the sum. 
One reason for the squaring operation is that it makes all scores positive. If the plus 
and minus signs are ignored in the summing process, the simpler average deviation 
(A.D.) can be obtained by taking the mean. However, the A.D. is not as easily 
handled, mathematically, as the S.D. and so is much less frequently used. 

The uses of the standard deviation are surprisingly large and varied in number. 
Here we can mention one of them, and others will be implied in our later dis- 
cussion. A standard score (Z) is a utilization of the standard deviation of a dis- 
tribution in relation to the particular individual scores in that distribution. A 
standard score is the relationship between the deviation above or below the mean 
that any given score has compared to the S.D. for the distribution; it tells us the 
relative standing of the score we are interested in and so is a very useful device for 
the investigation of individual differences. Moreover, the standard score has the 
same relative meaning regardless of the kind of test used or the nature of the units 
involved (as long as they are interval units) and so provides a high degree of 
cross-measure comparability. As a result, standard scores are widely used in many 
areas of both applied and basic research. 

PERCENTILES. Rank order of a score within a distribution of scores may also be 
indicated, somewhat more simply, in terms of the percentage of scores that the 
given score exceeds. This measure is usually given in percentiles (or centiles). For 
example, a percentile rank of 98 on a given test means that the obtained score is 
greater than 98 per cent of the scores on the normative group. Percentiles range 
from 0 to 99. Sometimes the normative group, the sample of scores against which 
the one obtained is being compared, will be simply those obtained within, say, a 
class of students, but more often, especially if the test is a well-standardized one, it 


will be a national group. 


The Normal Curve 
_ The “normal” curve is the most commonly fou: 
illustrated in Figure A-5. Note that the middle scores are the most frequent, 


nd type of distribution. It is 
with 
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A-5 A normal distribution, showing 

the percentage of cases falling in succes- 
sive standard deviation (Greek sigma, o) in- 
tervals below and above the mean 


frequencies decreasing in a more or less regular fashion as either end of the 
distribution is approached. In other words, any particular score has about equal 
chances of being on one side or the other of the center, and is more likely to be 
toward the middle than at either end of the distribution. 

It is doubtful that any reader will be unaware of the normal curve, unless in his 
education he has been subjected to most unusual sorts of grading procedures; the 
normal curve, of course, is commonly used as a basis for assigning grades in a 
frequency distribution of class scores, But the normal curve has both theoretical 
implications and practical applications that go far beyond this particular use. As a 
matter of fact, there is scarcely a psychological or biological measure that does not 
tend to be distributed normally, when appropriately random (that is, unbiased) 
samples are obtained; and the larger and more representative the sample, the closer 
the approximation to the normal curve, 

One of the very useful features of the normal curve of a frequency distribution is 
the fact that the proportion of cases (scores) that fall varying distances above or 
below the mean can be designated in terms of the standard deviation. Thus a little 
over two thirds (68.2 per cent, to be exact, in a perfectly normal distribution) of the 
scores will lie between one S.D. above and below the mean, and 95 per cent of the 
total sample will lie within two S.D.’s of the mean. When we know the mean and 
the S.D. of any normal distribution therefore, we can estimate fairly closely the 
proportion of cases falling within any specified interval of scores. These relation- 
ships are shown in the hypothetical normal distribution in Figure A-5. 

In any symmetrical distribution such as the normal curve the mean, mode, and 
median all tend to be closely related. If the distribution is markedly skewed, 
however, the median is generally the preferred measure, because it does not give 
the extreme scores on one side or the other undue weight. 


Contingency Relationships Among Distributions 

Very often in science we want to know the way in which scores on one attribute 
of an array of cases (most often subjects, in psychology) are related to scores on 
some other attribute(s) of the same cases. For example, if we have measures of both 
intelligence and creativity in a given school class, how are these related? Do 
students who score high on one measure also tend to score high on the other? 

CORRELATION COEFFICIENTS. The answer to the contingency question is most 
often provided by means of some kind of correlation coefficient, which is a measure 
of the degree of contingency or closeness of relation between two distributions. 
The three gross types of correlation that can be obtained are illustrated in idealized 
form in Figure A-6. Where the relationship is positive or direct, as in (a), instances 
of high scores in the one distribution are associated with high scores in the other, 
middle scores on one distribution with middle scores on the other, and low scores 
on one with low scores on the other. Thus if intelligence (distribution 1) and 
Creativity (distribution 2) were positively correlated (as they are but not to a very 
marked degree), highly intelligent persons would be most likely to be highly 


A-6 Three kinds of contingency rela- 
tionship between frequency distributions: 
(a) positive correlation, (b) negative corre- 
lation, (c) zero correlation. 
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creative and persons with low intelligence would be most likely not to be very 
creative. Where the relationship is negative or inverse, as in (b), the opposite 
relationship occurs. Where there is no apparent consistent relationship, as in (c), the 
correlation is said to be zero. Zero correlations are generally interpreted as meaning 
that there is no underlying positive or negative association between the variables 
measured, so that only “chance” associations are reflected in the correlation 
coefficient. 

It is very important to remember that only contingency or association, and not 
causal relationship, is indicated by correlations. Whether one of the two variables 
related is in the common-sense meaning a “cause” of the other must be determined 
by empirical operations of a quite different sort (e.g., experimental research) from 
those involved in the correlation operations. 

The simplest kind of correlation coefficient is the rank-order (p or rho) measure; 
it is a correlation technique that can be applied to any data of ordinal or higher 
status, such as strictly subjective rankings of subjects. The more elaborate prodyct- 
moment (r) correlation coefficient is much more commonly used, because it g` zes 
greater precision but it does require that the data be at least interval in nature. 

The degree of association between any two distributions is indicated by the «ze 
of the correlation coefficient. The range of possible values is from 0 to 1.00, which 
is the maximum obtainable by the computation formulas used, The direction of 
association, positive or negative, is indicated by the sign (+ or —) of the co- 
efficient. Thus, a —.92 correlation coefficient indicates a much higher (although 
inverse) association than one of .59 (plus signs are normally omitted). 

Factor analysis is an adaptation of the correlation technique that has been 
developed to investigate the contingency relationships within a complex function 
when multiple measures of uncertain relationships to each other are available. 
Many separate correlation coefficients, each between a different pair of the meas- 
ures, are obtained and subjected to further analysis in order to determine the 
commonalities that exist. Factor-analytic methods have been applied to many 
different kinds of problems but most intensively to the problem of measuring 
intelligence and related capacities; as a matter of fact, many of the special tech- 
niques within factor analysis were developed specifically for use on this problem. 

Correlation coefficients have very great practical as well as theoretical signifi- 
cance; indeed, their use as predictive devices was probably the main reason for their 
initial development. When one knows that there is a high correlation (whether 
positive or negative) between any two variables, and has access only to one of these 
variables, he is in a good position to make estimates of the size of the other, for any 
given individual, that are much better than “chance.” Thus if we know that in 
general a high undergraduate grade-point average is Positively correlated with 
success in graduate school (as a result of many such Contingencies having been 
examined in the past), then we can estimate the chances for success in graduate 
school of any student for whom the readily obtained undergraduate grade point 
average is available. The higher the correlation, the greater the confidence that we 
can put in our prediction. 

Multiple correlation coefficients, obtained when an array of variables are related, 
can be even more effective, because they permit the joint calculation of the 


influence of more than one variable. Thus adding one or more intellectual-capacity 
scores to the grade point measure enables us to make better predictions of graduate 
school success because we have taken into account additional sources of variance in 
the outcome measure (or, to put it another way, additional determinants of the 
behavior with which we are concerned). 


INFERENTIAL STATISTICS 


Thus far in our review of fundamental statistical procedures we have been 
concerned with descriptive statistics. The frequency distribution, measures of 
central tendency, and measures of variability or dispersion are all descriptions of 
the obtained data. However, when interpretations of the data are desired, descrip- 
tive statistics are not likely to suffice. If we could always measure every single 
instance, or practically every instance, of the total population about which we wish 
to draw conclusions—for example, all the males in a given military organization, or 
all the females in the high schools of a particular school system—then we would 
not need to make inferences from our statistical measures. Only very rarely, 
however, are we able to obtain such complete coverage of an entire population. Our 
time and resources are too limited, and most of the populations about which we are 
concerned, especially in matters of theory, are too large. Ordinarily therefore we 
draw a sample of cases from a population, usually a relatively small sample, and 
obtain data of some sort from this sample. In order to guard against bias in our 
sampling we usually try to select the sample randomly, that is, by means of a 
mechanical system that is unlikely to have any built-in bias. We then assume that 
the scores obtained from the sample are representative of the population from 
which it has been drawn. We will ordinarily have another sample of similar 
subjects, who are different in some way from the first; for example, we may have 
given the first group of subjects a special kind of training or instructions, and the 
Second group no special treatment (control), and we may now wish to compare 
them to see if the (independent) variable thus manipulated has made a difference in 
our dependent variable (which may involve a learning task). Suppose that we have 
drawn the two samples randomly from the same initial large population of, say, 
college students enrolled in an introductory psychology course (the most con- 
Venient type of population usually available to the college or university researcher). 
We assume that if both groups are treated alike they should give more or less the 
Same results. Our question then becomes, “Can we infer any real differences in 
obtained scores as the consequence of the treatment difference we have intro- 
duced?” 


The Analysis of Variance 

Comparison of the results from different groups 1s usually conducted by use of 
the arithmetic means representing each group and the variability of the group 
Scores around the means. By far the most popular and generally useful RSE 
tool for this purpose is the analysis of variance. The key to an understanding 0 


what the analysis of variance does is to keep separate the notions of variability 
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within one group and variability between groups. The analysis of variance is a 
statistical method that enables us to make an objective estimate as to the prob- 
ability, in terms of a normal distribution of differences between means, that the 
actual difference between means that was obtained would occur if both samples had 
actually been drawn from the same population (in other words, if the experimental 
treatment, say, had not actually made any real difference). 

RELIABILITY OF DIFFERENCES. The objective answer provided by the analysis of 
variance, given as an F value, is interpreted in terms of a p (for probability) 
measure. 

The p value represents the number of times out of 100 cases in which a 
difference as large as that actually obtained between the group means can be 
estimated to occur “by chance,” given the distributions of scores that were 
obtained. In other words, the p value tells us the chances of this large a difference 
occurring when there is no true difference between groups. If no real difference 
exists, the obtained difference is usually interpreted as having occurred from 
sampling variations. Since identical mean scores rarely occur, there will almost 
always be some difference between the groups. An objective estimate of obtained 
differences is therefore extremely important. Estimating the probability of a differ- 
ence being a true difference is made possible by statistical techniques that utilize 
the variability of the scores in relation to the means. If the p is small, say, .01, 
this means that the chances are only 1 in 100 that a difference as large as that 
obtained between the means would have occurred “by chance”—that is, by a 
random selection of samples—from the same population. 

Ordinarily, a difference at the .05 (5 per cent) level or better is required before a 
real difference is inferred. Such differences are then usually called significant; they 
are also sometimes called reliable, which to some persons is a preferable term 
because it more directly suggests the notion of replication, namely, the assumption 
that if we would repeat our experiment we are likely to obtain again a substantial 
difference in the same direction. Further, the term reliable does not have the double 
meaning of the term significant, which often is used to describe importance. The 
confidence level tells us nothing at all about the real importance (or significance, in 
that sense) of our results but only gives a statistical estimate of their replicability. 

THE ¢-Test. The t-test is another statistical procedure that estimates the 
probability of group differences being true differences. 

Before the development of the analysis of variance, and the common use of 
multiple experimental treatment groups, the t-test was commonly applied to 
compare two distributions. This test can be used for small samples, up to 30 cases, 
but only for two means. It yields a p value when interpreted against the proper 
statistical tables, and in exactly the same way as the F-test of the analysis of 
variance. As a matter of fact, the t-test is actually the same kind of variance 
estimate, a special case of the more comprehensive F-test, and thus gives identical 
results when applied to the same data. 

MULTIVARIATE ANALYSIS. Psychologists are becoming increasingly interested in 
experiments that involve concomitant manipulation of more than a single variable, 
and therefore more than just a few treatment groups. The experimental design that 
implements such more elaborate manipulation of variables is called multivariate 


analysis. Its importance stems in part from two facts in particular. First, if only 
limited sampling along some particular dimension is made, we are very likely to 
select values for which there is no difference, obtain no difference, and then quite 
mistakenly conclude that the variable is not an effective one; by sampling more 
points along each variable we utilize a more sensitive type of experimental design, 
and increase our chances of detecting differences. Second, the relationship of any 
one variable to some other may depend upon the particular level at which either (or 
each) variable is sampled; in other words, we may find quite different relationships, 
depending upon which values we happen to select. Technically, this kind of 
situation is referred to as an “interaction”; the analysis of variance is admirably 
suited to detect interactions. An interaction term can be readily computed for any 
combination of variables (main effects) being measured. Multivariate analysis 
substantially improves the opportunity to detect interactions by providing both 
multiple variables and multiple values along them. All of these opportunities do 
have a price, however; they require much more time and effort than simpler 
experiments, and they are also likely to produce data that are more difficult to 
analyze and interpret. The particular experimental design, and statistical tool, that 
we use must therefore be fitted to the particular task that we have. Thus there is 
still room, if a little circumscribed, for the modest ¢-test as well as the more 
sophisticated analyses of variance and the very elegant multivariate designs. 

Cur-Square Test. Another test of somewhat limited applicability is the chi- 
square (x?) technique. Its big advantage is that it can be used with nominal data. 
The chi-square test is a measure of the probability that the proportion of subjects 
falling into one or the other of two or more categories, as compared with propor- 
tions of subjects similarly categorized from another sample, would be likely to 
occur by chance if the two samples were from the same population. The funda- 
mental reasoning is similar to that in the variance tests. Of course, subjects can be 
categorized on the basis of their scores as well as on other bases. 

Tue Nutt Hyporuesis. The statistical hypothesis that is most often tested by 
any use of inferential statistics is called the null hypothesis. It is so named because 
it assumes that there is in fact no difference; one then applies his pe or t- or 
chi-square value to determine the probability that the null hypothesis can be 
rejected. If the p value is small, the null hypothesis can be rejected; one can then 
interpret the results as positive support for the experimental hypothesis, which is 
really what he is interested in testing. In other words, one is able to discard, at least 
tentatively, on the basis of his statistical analysis, the proposition that his inter- 
group differences could have resulted merely from sampling variations. 


Some Cautions be aluable tool for experi 
Inferential statistics properly applied can be a very v uao = 
mental and other types of psychological research. Nevertheless, it has ea ee 
and the beginning student should be apprised of this fact. Mainly, the abuse z 
been in elevating the statistical technique to an unduly superior positions or 
making it, rather than the principles it should help produce, the objective o 


research, : p 
Some examples should clarify this cautionary statement. Setting an arbitrary 
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2. Biology: 


Darwin 
and Mendel 


confidence level, regardless of the nature of the research, as a requirement for, say, 
publication in a professional journal, or acceptance of masters or doctoral research, 
seems to be a violation of the spirit if not the letter of the statistical enterprise. It 
is the investigator’s responsibility, if statistical analyses have been used, to report 
these objectively. His own conclusions may of course be tempered by the nature of 
his statistical results, but basically it is the reader’s prerogative to judge for himself 
the relevance of whatever p value has been attained. The relevance, as emphasized 
already, is really for the experimental hypothesis and the theoretical propositions. 

Two common practices are especially objectionable. Each is produced by an 
overly submissive attitude toward orthodoxy in statistical matters. One is that the 
investigator so emphasizes his highly “significant” statistical indicants that he 
neglects to tell the reader the direction of the differences; perusal of reports in the 
most prestigious of the psychological journals will reveal more than an occasional 
instance of this kind of misplaced emphasis, especially during the 1960’s, when the 
analysis of variance was perhaps in its heyday. 

The second practice is less immediately irritating but more fundamentally 
dangerous. It consists of fitting one’s experimental design to the type of statistical 
test available. That is, the investigator shapes his experiment more in accordance 
with the requirements of some statistical test than in accordance with the theoret- 
ical or empirical problem he is studying. Ideally, of course, the requirements of 
both the problem and the statistical analysis would be fully satisfied, but this is 
not always possible; some problems do not lend themselves readily to tests that 
yield data that can be easily subjected to standard statistical analyses. 

The danger here is mainly in the stifling of initiative and creativity, particularly 
if the practice is accompanied by a supercilious attitude toward those who less 
slavishly follow the orthodox statistically oriented designs. The only justification 
for such a practice is the unfortunate fact that all too often experiments have been 
performed and data collected with no available means of analysis. But in between 
these two extremes there is indeed a broad middle ground where statistical analyses 
are applied as appropriate but are not permitted to be the major determinants 
of experimental design. 

The fact that inferential statistics has been abused should not result in our trying 
to throw out the statistical baby along with its dirty bath water. Paying proper 
respect without being completely awed by these useful tools will pay dividends in 
accordance with our ability to design meaningful experiments and invent pro- 
vocative theoretical interpretations. 


This section describes the two overriding achievements in biology of the nineteenth 

century, and for that matter, two of the most significant intellectual and scientific 

achievements of all time. These are the detailed conceptualization of the funda- 

mental mechanism of organic evolution by the Englishman Charles Darwin and the 

pacity of the fundamental mechanism of heredity by the Austrian monk Gregor 
endel. 


Some indication of the enormity of these two contributions may be seen in the 


fact that despite great refinements in both evolutionary theory and genetics in the 
century since the original work, in neither case has any essential change been 
required. For this reason evolutionary theory and genetic transmission are pre- 
sented from a historical point of view, to provide both an appreciation of the 
achievements of Darwin and Mendel and an understanding of the fundamental 
mechanisms themselves. These historical accounts also provide valuable illustra- 
tions of successful application of research methodology in biological science. 


EVOLUTIONARY THEORY: CHARLES DARWIN 


Charles Darwin (1809-1882) was originally trained in medicine but found its 
practice uncongenial (in common with a number of other prominent men in the 
history of psychology, notably William James and to a lesser degree, Sigmund 
Freud). Darwin’s interest in evolutionary theory developed during his service as a 
naturalist on the ship Beagle from 1831 to 1835. His questioning of the then 
orthodox view of the fixity of species arose as a result of the peculiarities he 
observed in the distribution of slightly varied forms of animals and plants. In 
particular he was interested in geographically isolated animals, such as those on 
islands like the Galapagos chain off the west coast of South America. 

Darwin observed that these animals were basically similar to their counterparts 
on the nearby mainland, yet were in some way conspicuously different. The 
appearance of distinctive differences in the same species when physically isolated 
did not seem logically to fit the special-creation theory, because there did not seem 
to be any reason for the differences in that theory. Darwin proceeded to compare 
this apparent result of spatial separation with what seemed to be a somewhat 
Parallel effect of temporal separation—the differences that had been earlier ob- 
served between living species and their extinct but apparently related forms. 

Pondering the basic similarities of these two types of separation, and reflecting 
upon some of the newer work in geology and biology, Darwin was led over a period 
of many years to the formalization of a new type of theory of organic evolution. 
Although his basic ideas with regard to natural selection were apparently initiated 
as early as 1838, upon his reading of a paper on population by Malthus, the formal 
writing did not start until 1856. Some two years later he was surprised to receive, 
from the geologist Alfred Russell Wallace, a manuscript with an almost identical 
theoretical account. He proceeded to send, jointly with Wallace, a communication 
on the problem to the Linnean Society, and the next year, 1859, published his 
landmark On the Origin of Species by Means of Natural Selection, or the Preserva- 
tion of Favoured Places in the Struggle for Life. 


Basic Principles 
The crux of the Darwinian theory of 0. 
fundamental propositions: 
1. There is a great diversity of animal and plant forms, even within a given 
species or family. 


rganic evolution is contained within four 
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2. Owing to limited food and space resources, there is a more or less continual 
struggle for existence. 

3. In this struggle there is a tendency for the best-fitted individuals of any species 
to survive. 

4. Only those individuals that survive to maturity can reproduce, thus passing 
their best-fitting characteristics on to the next generation and so over many 
generations accounting for a gradual (evolutionary) change. 


No single one of these basic propositions was original with Darwin, although he 
was certainly the first biologist to collect such a great mass of data on similarity and 
dissimilarity of animal forms. The notion of the struggle for existence he found in 
Malthus, and Wallace at least also had the key idea of the survival of the fittest. 
Moreover, selective breeding—utilizing the empirical principle that animals with 
similar characteristics will tend to produce offspring with such characteristics—had 
been commonly practiced for a long time, although with no theoretical basis. But it 
was Darwin’s genius to tie these ideas together into one unified theory with 
compelling evidence in its support. 


Supporting Evidence 

The response to Darwin’s theory was not only strong but immediate, as evi- 
denced by the fact that every one of the 1,250 copies of the first printing of Origin 
of Species was sold on the first day of its sale. The controversy evolutionary theory 
engendered has continued until the present time, although the central thesis was 
quickly accepted within scientific circles, Mainly the missing details have been 
debated. Most of the opposition was offered by the church. 

A large number of scientific lines of evidence have been marshalled in support of 
the Darwinian thesis. Briefly, the most important of these are the following: 

1. Paleontological evidence. The fossil record left in the rocks provides im- 
portant support for evolutionary theory. Geologists find that the simpler forms of 
life are generally entombed in the oldest rock layers, those that were presumably 
laid down earliest; now, by means of radiocarbon dating techniques, more con- 
clusive temporal ordering of rock layers is possible and the earlier presumptions 
have been confirmed. With regard to the tracing of particular lines of descent, the 
most impressive is probably that of the horse. There is an array of equine forms 
graduated progressively in size, from the earliest available fossils, approximately 
dog size, to the considerably larger present-day forms. This kind of evidence is 
certainly the most straightforward in direct support of organic evolution and is 
very difficult to account for on any other reasonable basis. 

2. Geographical distribution. When the geographical distribution of different 
animal forms is studied, the most similar forms are generally found closer together, 
presumably indicating greater Proximity in descent. The more radical discontin- 
uities between animals are correlated with radical obstructions to interbreeding, 
such as ocean or mountain barriers for land animals. It was this kind of evidence 
that initially stimulated Darwin’s questioning of the fixity of species position, and 
that was accumulated in such great volume by him. 

3. Morphological evidence. Homologues, or structures with similar origin in 


different animal species, are regarded as evidence for evolutionary theory. A great 
variety of such evidence exists. For one instance, whales have no hindlimbs, unlike 
the typical mammalian forms to which they are closely related. However, they do 
have the small bones similar to those which form the basis for hind limbs in other 
animals, and these occur in the usual mammalian location. 

4. Embryological evidence. Embryological evidence occurs in the recapitulation 
of the individual development (ontogeny) of the evolutionary history (phylogeny) of 
the phylum. Here one fact is illustrative: Every human embryo at one stage in its 
development possesses a complete (but nonfunctional) set of gill arches. These 
subsequently turn into the ossicles, or sound-conducting bones of the ear. Their 
fleeting appearance in the human has no reasonable explanation other than that they 
are silent testimonial to some ancient ancestor that breathed in water. 

5. Physiological evidence. Common functions exist throughout related animal 
forms. Here again one illustration from the many available must suffice: the fact 
that many of the higher organisms’ biochemical functions are identical (such as 
bovine and human thyroid production) is quite consistent with the position that 
they have a common origin. 


Key Questions 

This brief account of the range of scientific support for evolutionary theory 
should not be construed to mean that Darwinism had no serious scientific opposi- 
tion or questioning. On the contrary, some serious questions were quickly raised by 
critics. Prominent among these were two related problems. First was the question 
as to how similar characteristics are transmitted from one animal to its offspring, an 
issue by no means unique to Darwinian theory of course but needing to be resolved 
before the theory can be accepted as substantially complete. The second problem 
was the question of how the very small variations that Darwin hypothesized to 
accumulate over successive generations by natural selection could account for such 
very great differences as occur among various plants and animals within the 
relatively short period of time (estimated in thousands of years) then believed 
to have been available for such evolution to occur. ; ae 

The first of these problems, that of the mechanism of hereditary transmission, 
Was very soon to be resolved by the work of Mendel, which was initiated during the 
late 1850's but not generally recognized until the end of the century. The second 
Problem, that of the small variations postulated to occur from one generation to 
another, was minimized when newer geological estimates of the time available for 
evolution to have occurred produced enormously lengthened periods of time (such 
as the millions of years required for the laying down and occasional erosion of the 
various layers in sedimentary rocks). Even more important was the discovery, 
almost half a century later, of the phenomenon of mutations, or radical changes in 
the genes that can account for extremely large, discontinuous variations in pheno- 
‘ype within a single generation. For example, consider the mutation that teas 
very short legs in sheep. This mutation happened to be an economically desirable 
One, because of the great saving in fencing permitted when flocks of such — 
are grazed, and so was happily seized upon by English sheep breeders = ake 
Possible a new, short-legged breed of sheep. This incident indicates how selective 
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breeding of such special characteristics can produce a radically new kind of animal 
in a very short time. It takes no great stretch of the imagination to recognize how 
such selection can also occur naturally, when mutations are favorable with regard to 
the environment, thus helping to increase the reasonableness of the Darwinian 
theory. 

Tue TELEOLOGY Issue. The most serious challenge to the church arising from 
Darwinian theory involved the absence of any need for an overall plan or design; 
the natural selection of best-fitting characteristics is all that is scientifically neces- 
sary to account for the great diversity of animal forms, and there is consequently no 
role left for God to play. Of course, there is also no need for assumption of God in 
the fixity-of-species hypothesis, or even in the special-creation version of that 
hypothesis. But there is the need for scientific spelling out of alternative mecha- 
nisms, such as could account for, say, the succession of cataclysmic events that some 
authorities postulated as responsible for speciation. Obviously, the orthodox 
theological assumption of a deity and the postulation of special creation are 
comfortably consistent hypotheses. 

This issue raises the question of teleological (or purposeful) intervention in 
evolution itself, a problem that poses perhaps the most difficult question for many 
laymen to handle with regard to acceptance of Darwinism. It is therefore partic- 
ularly important to spell it out in some detail. Animals (and plants) are so beauti- 
fully in accord with their environments, as Darwin’s own observations among 
others demonstrated, that it is quite tempting to conclude that they evolved for such 
purposes. That such a purposive or directed factor in evolution is not necessary can 
be demonstrated on strictly logical grounds if a fully objective set of premises are 
adopted. 

One key to a solution of this problem is to consider one’s temporal orientation. 
Using the present vantage point in time provides one perspective. Because it is the 
hindsight orientation that the layman is most likely to adopt, it is to be expected 
that he will be impressed by the remarkable grandness of fit between organisms and 
their environments. However, if one adopts, rather, a futuristic perspective, and 
combines it with the fundamentals of Darwinian theory, a broader perspective is 
gained. By looking forward, we can better appreciate the tremendous range of 
possibilities for evolutionary development. What evolutionary factors are now in 
store for man? For other higher primates? For insects? The lines of development 
that will be favored cannot be predicted with confidence, because we are not in 
possession of a sufficient amount of information about the future. Certain lines of 
descent have occurred, however, and others have not (or more dramatically, some 
forms have evolved and survived, whereas others have become extinct). But only 
looking backward robs us of the broader perspective and so needs to be com- 
plemented if the fact that evolutionary theory does not need teleology is to be 
freely appreciated and accepted. 

For sake of argument, at least, one should divest oneself of the premise of 
purposive design and focus instead on the simple Darwinian implication that no 
poorly fitted organism can long survive in a highly competitive world. Then the fact 
that all the surviving species do seem to be so well suited to their particular 
environment requires only the assumption of the natural selection of such best- 


fitting characteristics resulting from many successive generations in which the 
fittest have survived and reproduced. There are many lines of suggestive evidence 
in support of this assumption. For example, the natural mimicry of many forms, 
such as butterflies, becomes intelligible on the assumption that variations that in the 
history of the organism did tend to simulate dangerous animals and so discouraged 
natural predators have gradually been selected and indeed perfected. The remark- 
able adaptations found in many species, such as the butterflies shown in Figure A-7, 
represent the fully sharpened version of a maximally effective mimicry. These 
butterflies may well persist indefinitely without substantial change, assuming no 
appreciable environmental change. Moreover, the negative cases—both the extinc- 
tion of numerous forms that have failed to adjust to environmental changes (such as 
the fabled dinosaur) and the more rapid dying out of the many lethal mutations— 
provide strong evidence for the evolutionary theory on the other side of the ledger. 
The crux of the matter is the principle of parsimony, according to which the 
simplest account of some phenomenon is the most acceptable. If the facts do not 
demand some kind of superior or superordinate force, such as an ultimate purpose 
or a supreme deity, then on a strictly scientific basis any theory incorporating such 
a force is not supported. Of course it is still possible that such a force may exist, 
and also that evidence requiring this kind of concept may at some future date be 
brought forward. But on the basis of available evidence the insistence on this kind 
of scientifically unnecessary conceptualization must be recognized as a function 
of the a priori introduction of premises that have nothing to do with our empirical 
observations themselves. If the antagonists in such controversies would recognize 
the intrusion of this kind of external consideration into the issue, then argumenta- 
tion could be more profitably focused on the proper facets of the matter, such 
as the premises themselves; more light and less heat should result. ; 
BEHAvioRAL Continurty. Although the evidence for organic evolution was 
Scientifically impressive with regard to physical characteristics, that for behavioral 
(or mental) characteristics was not well developed during the early years of intense 
discussion following the appearance of Origin of Species. Mental discontinuity, and 
a clear-cut separation of man with his soul from the brute, became a rallying point 
for the church in particular against the proponents of Darwinism. It was Charles 
Darwin himself who led the attempt to remedy this defect by adducing evidence for 
behavioral continuity between man and the lower animals. He provided a wealth of 
Careful behavioral observations that he interpreted as demonstrating the persistence 
in man of behaviors that had at one time been useful in lower animals and so had 
Survived in evolution, Darwin’s observations and theoretical interpretations cen- 
tered around facial expressions. Although Darwin’s own work was essentially 
Observational and theoretical, his work stimulated both experimental and theoret- 
ical work on emotional expression as well as a strong and continuing interest in 
animal behavior study. : 
THE LAMARCKIAN a One last evolutionary issue with close behavioral 
implications remains to be discussed. This is the proposition that acquired charac- 
teristics can somehow be passed on, through biological modifications of the ae 
Plasm, to the offspring. This proposition is called the doctrine of the inheritance o! 
Acquired characteristics, or Lamarckism (so named for its foremost proponent, a 
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A-7 Example of mimicry in but- 
terflies. Eyespots are common in 
insects and have the apparent func- 
tion of frightening off insectivorous 
birds. The South African peacock 
butterfly Automeris memusae has 
the ability to cover or expose its 
eyespots by movement of the fore- 


wings. 
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French naturalist of the early nineteenth century). Darwin himself was uncertain as 
to whether or not to include this proposition in his own theory, and so was 
somewhat ambiguous on the issue. But he did at least leave the door open for it. 
That door has since been firmly shut, at least by the scientists in the Western world. 

One of the early and best-known tests of the Lamarckian principle was the 
removal of the tails of many successive generations of mice without the detection of 
any shortening, let alone disappearance, of tails. Various behavioral experiments 
have been reported from time to time, but in no case has there ever been any 
well-substantiated and replicable evidence that the behavioral repertoire of parents 
can be passed on to their offspring via biological inheritance. Because geneticists 
now are generally agreed on the mechanisms of the transmission of characteristics, 
the basic principles of which we shall now summarize, little scientific interest 
remains in what was at one time a hotly disputed issue. 


MECHANISM OF HEREDITY: GREGOR MENDEL 


The fundamental principles by which hereditary characteristics are transmitted 
from one generation to another in all living organisms were discovered just past the 
midpoint of the nineteenth century by Gregor Mendel (1822-1884), an obscure 
Austrian monk who worked alone in his monastery garden. 


Mendel’s Career 

The story of Mendel’s outstanding work is one of the most fascinating success 
stories in the history of science. Mendel showed an early interest in natural science 
but was mainly self-taught during the years of his monastic training. He was later 
sent to the University of Vienna for two additional years of study in science. 
However, this formal education was apparently insufficient to permit him to pass 
the examination required for a teacher’s license, although he did teach natural 
science in the technical secondary school at Briinn. He initiated his plant hybrid- 
izing experiments in 1856 and reported the results and his interpretations of them 
in 1865 to the local Natural Science society. Although this work was formally 
published the following year, in the transactions of the society, and was duly 
deposited in the major libraries throughout Europe, its great significance was 
generally overlooked until the year 1900. Then simultaneous and independent 
rediscovery of the basic Mendelian principles was made by three European 
botanists who in the course of their literature search found the prior publication 
by Mendel of almost exactly what they had just found. Mendel subsequently 
received, posthumously, the scientific recognition and fame that his work merited. 

For centuries preceding Mendel plant hybridizers and animal breeders had been 
Practicing the general principle that “like begets like.” They had learned that if one 
wishes to produce a given line of plants or animals with predominant characteristics 
of one kind or another (such as, say, heavy beef production in cattle), the best 
procedure is simply to breed together animals with demonstrated high degrees of 
such capacity. Although some experimental work had been attempted, especially by 
the plant hybridizers, no one had yet been able to determine the underlying 


hereditary mechanism. It was this theoretical puzzle that apparently challenged 
Mendel so as to induce him to spend several years in patient and painstaking 
research with the simple and common garden pea plant. 

The heart of Mendel’s contribution was his ability to formulate the basic 
problem of heredity in a testable manner and then to develop a conceptual scheme 
to explain his results and predict new ones successfully. He also enjoyed a little 
luck, of the kind that successful scientists, like successful fishermen, seem to enjoy; 
in Mendel’s case the luck consisted mainly of his happening to have available the 
garden pea. In this plant the characteristics Mendel studied show clear-cut dom- 
inance and recessive inheritance. The study of some other plant, such as the 
snapdragon, would have provided different sorts of data, not so readily interpret- 
able; in the snapdragon, for example, the characteristics that Mendel was studying 
(e.g., plant height) show blending rather than clear dominance or recessive inherit- 
ance in the hybrid (all medium-sized plants, that is, rather than some proportion of 
tall and short ones). 

Mendel’s own evaluation of the work of his predecessors is indicated in his 
Statement that “among all the numerous experiments made, not one has been 
carried out to such an extent and in such a way as to make it possible to determine 
the number of different forms under which the offspring of hybrids appear, or to 
arrange these forms with certainty according to their separate generations or 
definitely to ascertain their statistical relations.” 


Experimental Research r ee 
It was just these latter objectives that Mendel achieved with his garden pea 


hybridizing. He took various lines of garden peas that he had intensively bred 
through many generations with constant expression of one form of some character, 
Such as tallness (in contrast to shortness) or roughness of pod (in contrast to 
smoothness). He proceeded to cross-breed these “pure” lines with contrasting 
characters, one by one, and found that invariably one or the other of the extreme 
expressions of the character being investigated would be found in all the offspring; 
this condition he called dominance, a term which has of course been retained. 

The next step was a key one: Mendel then proceeded to develop a second 
generation by self-fertilization of these offspring. Now the other extreme expres- 
Sion (the recessive) reappeared, and always in approximately one fourth of the 
offspring. Mendel then proceeded to demonstrate, by careful individual cross 
breeding of one of the third-generation offspring, that there was really a 1:2: 1 
relationship present. That is, one fourth of these plants resembled the es 
dominant grandparent, and one fourth resembled the original recessive grand- 
Parent; in contrast to these “pure” lines (pure or constant for that particular 
character) the other two fourths of the third generation plants resembled their il 
Parents, having the ability to produce both dominant and recessive expressions o 
the particular character being studied (cf. Figure A-8). 


Theory ; 
From this simple empirical base Mendel was able to conceptualize the funda- 


Mental mechanism underlying heredity. The heart of his reasoning was the 
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A-8 Chart showing the two-factor the- 
ory of Mendel, for the running-waltzing 
characteristics of mice. R = dominant run- 
ning; r = recessive waltzing. Crossbreed- 
ing [panel (a)] of pure lines (RR and rr) 
produces hybrid offspring (Rr) that when 
interbred [panel (b)] produce dominant 
(RR), recessive (rr), and mixed (Rr) hybrid 
organisms in proportions 1/4, 1/4, and 
Possible Sperm Types 2/4. [Adapted from Dunn (1932).] 
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assumption of two factors (now called genes) for each body character in each 
organism. This assumption was almost certainly suggested by the discovery of the 
dual potential for producing offspring of both types (that is, with either dominant 
or recessive characteristics) in plants that themselves showed only the dominant 
characteristic. Organisms that were from a pure line, with constant expression of 
one or the other of the two extreme values of a character, Mendel assumed to have 
two factors for that value; if both of these were dominant, then of course the 
character was expressed in dominant form. If they were both recessive, then—and 
only then—would the recessive character be expressed. And if the organism had 
one factor for each value, then it could produce either type of offspring but would 
itself always express the dominant value. The Mendelian theory is illustrated by the 
chart in Figure A-8. 

Mendel proceeded to elaborate his conceptual scheme somewhat to postulate that 
half of the reproductive cells of an organism contain and so transmit to the next 
generation the factor provided by one parent, and that the other half have the factor 
contributed by the other parent. This proposition is called Mendel’s first law, or the 


principle of segregation. Mendel’s second law, or the principle of random assortment, 
held that each pair of factors operates independently of all the other factors; certain 
limitations to it have been found in subsequent genetic research. 


Rudimentary Genetic Principles 

Mendel’s basic insight can be more fully described in the light of contemporary 
knowledge. All the cells in the body of an organism are genetically identical, except 
for the reproductive cells (gametes), the egg and the sperm; their differentiation 
into various highly specialized body parts thus depends primarily upon extracel- 
lular factors, such as the location of the embryo in which they happen to be. 
Somatic (bodily) cells each have a full complement of genes, with a pair of genes of 
each type. The genes, now known to be composed of deoxyribonucleic acid (DNA), 
are located on the long microscopic filaments called chromosomes in the cell 
nucleus. Each somatic cell contains a pair of chromosomes of the type and number 
characteristic of the species (e.g., four pairs for Drosophila, twenty-three pairs for 
man) with large numbers of genes linearly arranged on each chromosome. Somatic 
cells divide to reproduce themselves in development of the organism by a process 
called mitosis, in which each chromosome is exactly duplicated so that the chromo- 
some (and gene) number remains the same. Reproductive cells, however, divide in 
a special way, by a process called meiosis, so that only one chromosome of each pair 
80es to each functional egg or sperm. It is this process that underlies the principle 
of segregation that Mendel described in his first law. Fusion of the egg and the 
Sperm at conception, in sexual reproduction, restores the double-gene condition. 
From this single cell (the zygote) the new individual is formed by a process of 
normal (somatic) cell division (mitosis), At sexual maturity the meiotic process 
Once again reduces the normal double-gene (diploid) condition to the single-gene 
(haploid) condition of the gametes. 


Implications of Mendel’s Achievement by Pe 

Mendel’s outstanding achievement has some important implications for con- 
temporary science and its place in society. 

First, the interplay of the empirical and the theoretical aspects of science is 
illustrated in nearly perfect form by this research. It is apparent that some initial 
insights guided Mendel’s research, but the full-fledged hypothesis that he devel- 
Oped was the result of his thinking through the implications of his results. More- 
Over, the research shows in textbook clarity the effective utilization of a quanti- 
tative approach. How many equally significant scientific puzzles can still be sim 
by this simple kind of counting and conceptual procedure remains to be seen, but 
the fact that so fundamental a discovery could be made on such a basis stands as 
a landmark achievement in the history of science. It is especially impressive in that 
it was achieved entirely on the basis of conceptualization and phenotypical wee 
vations, without recourse to any of the highly refined tools that now enable 
biologists to probe within the organism; this point should be particularly hearten- 
ing to psychologists who are necessarily obligated to work in just this fashion on 


most of their problems. i 
Kuci implication relates more closely to the problem of how science should 
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be treated within the context of contemporary social problems and needs. There is 
an important lesson in Mendel’s work. Like Darwin, Mendel provides a prime 
illustration of the efficacy of the so-called pure scientific approach. Here a rank 
amateur succeeded where a long line of professionals (e.g., plant hybridizers) had 
failed. But the lesson should not be misread. The proper contrast is not really 
between “pure” and “applied” science. Whether Mendel’s work is viewed as pure 
in this respect (because it was apparently motivated by the challenge of a funda- 
mental scientific problem) or applied (because it did in fact have some very obvious 
potential applicability) is much less important than the fact that it was carried out 
in the absence of any immediate pressure to solve the problem. In other words, 
Mendel was entirely uncommitted, as far as his research in plant genetics was 
concerned. He was free to follow his own interests. He was not overseen by any 
contract or grant monitor; there were probably few people who even knew what he 
was about. That some such monitoring is necessary in view of the increasingly 
large sums of money that modern research requires should not be allowed to ob- 
scure the basic fact that the more one is permitted to follow his own hunches 
and inclinations, the more likely he is to achieve the kind of remarkable insight 
so beautifully illustrated by both Darwin and Mendel. 

The basic Mendelian principles of genetics apply to all forms of life that have 
been studied, although with certain variations in some of the simpler forms. For 
example, in some of the microorganisms, such as viruses and bacteria, only the 
haploid condition—single unpaired chromosomes—may occur. In such instances of 
course there is no need for meiosis, because it is this process that reduces the 
double-gene or diploid to the haploid condition in the higher forms of animal life. 


This section contains information of a mainly factual sort that is generally appli- 
cable to learning experimentation. Our purpose here is to provide the basic pro- 
cedural information that is necessary to a reasonably full understanding of learning 
research. 


TYPE OF SUBJECT 


Practically all behavior patterns of the “higher” organisms are subject to some 
modification. Practically all such behaviors can therefore be used in learning 
research. “Lower” animal forms, with more restricted behavioral repertoires and 
greater involvement of inherited patterns (cf. F igure 9-4, p. 264), show somewhat 
less diversity. As a practical matter, learning research has tended to concentrate 
both on certain animal species and on selected tasks, This concentration is at once 
a strength and a weakness: a strength because it tends to build up a wealth of factual 
information on the particular animals and tasks used, and so permits more effective 
research designs and interpretations, as well as facilitating the comparison of results 
from one laboratory to another; a weakness because it has tended to restrict 
research too much to such established forms and procedures and so has magnified 
the risk of overgeneralization. 


Use of Animal Subjects 

The common use of animal subjects in psychological research, and especially in 
learning research, is frequently criticized, and widely misunderstood. This practice 
therefore requires some explanation. The following discussion complements that in 
Chapter 2 (p. 54 ff.), where the objections to the use of animal subjects are 
considered, 

Animal subjects are used in research for three major reasons. First, there is the 
interest in the animals themselves; for both theoretical and practical reasons some 
researchers choose to study animals. Because of the widespread use of animals (e.g., 
as pets and as commercial objects, such as food sources) few will find fault with this 
objective, at least from a practical point of view. And if we are serious about 
allowing freedom of inquiry we should certainly not begrudge the attention 
pure-scientific researchers pay to animal behavior even when we would prefer to 
use human subjects, 

A second purpose underlying the use of animal subjects concerns the expectation 
that the knowledge thereby gained can be somehow applied to improve the 
understanding of humans. Such an application has been very effectively made in 
many fields (e.g., medicine) and there seems to be no good reason why at least 
approximately comparable applications cannot be made in psychology. This kind 
of application is obviously closely related to comparative psychology, but differs in 
that the objective is improved understanding of human psychology rather than the 
more generalized improvement of the understanding of the psychology of all 
animal forms. 

It is the third objective whose appreciation is the most difficult for laymen, 
Students of psychology, and many psychologists themselves. This objective makes 
the kind of subject secondary to the particular experimental or theoretical problem 
under investigation. In other words, whichever subject seems best to fit the needs of 
the investigator is used, Animal subjects are so widely used, especially in learning 
research, because they offer many advantages over human subjects. For example, 
they are more readily available, they are relatively inexpensive, and their behavior 
tends to be simple (at least compared to human subjects) and thus more readily 
manipulated and investigated. i i ` 

On the negative side, there are certain problems for which animal subjects are 
clearly not well fitted (e.g., the “higher” mental processes). Moreover, investigators 
have been accused of overusing certain animal forms (mainly the most popular, in 
Psychological research, the rat and the pigeon) simply because they are available, 
and so much is known about their behavior because of the great amount of prior 
research on them. There is obviously merit to this criticism but within recent years 
there has been a marked broadening of the scope of subjects in psychological 
investigations. The problem of generalization of result from one species to another 
is also frequently cited as a reason for not using animal forms, but when this 
Criticism is leveled against animal researchers it almost always seems to be aga 
Upon an assumption of the previously mentioned objecive- dat komala o 
human psychology is the prime objective of our research. The question of general- 
izing results is one that can be resolved only through the amassing of a sufficient 
amount of data on a wide variety of animal forms to permit an empirical answer. 
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A-9 Representative pieces of 
apparatus used in learning research. 
Panels (a), (b), and (c) illustrate the 
progressive simplification of the 
maze, from a multiple-unit device 
(a) through a single choice point 
“T-maze"’ (b) to a straight runway 
(c). Panel (d) shows a typical Skin- 
ner box used in operant research in 
which the operation of the bar pro- 
vides an incentive through the mag- 
azine opening on the floor. The ini- 
tlals SB and GB indicate starting 
box and goal box, respectively. 


The recent emphasis on biological constraints on learning, discussed in Chapter 11, 
is directly relevant here. But a priori answers on one side or the other of the 
argument are necessarily arbitrary and based upon prior assumptions for which 
little evidence is available. 

We may conclude that there are a variety of reasons for using animal subjects in 
psychological research and that the investigator who prefers to use them should not 
be condemned on the basis of criticisms that may well be irrelevant to his ob- 
jectives. Those many investigators who are primarily concerned with some par- 
ticular problem and only secondarily with the kind of subjects used should at least 
be accorded the courtesy of having their objective understood. 


PROGRESSIVE SIMPLIFICATION OF TASKS 


Animal Instrumental Learning 

Perhaps the most prominent trend in learning tasks during the twentieth century 
has been their progressive simplification, for human as well as animal forms. The 
earliest tasks used in animal research were relatively complex, at least by today’s 
standards. Thorndike performed the first systematic research on animal subjects. 
Panel (a) of Figure 11-7 (p. 343) shows a cat in a Thorndikian “puzzle box.” The 
experimentally naive (that is, untrained) cat has a great many responses available 
when placed in this kind of situation; only one, however, enables him to open the 
box and so obtain the reward that has been placed outside as shown in panel (b) of 
Figure 11-7. 

Our most favored animal subject, the laboratory rat, was first used in psycho- 
logical research in an even more complex type of setting. The original maze was 
devised around 1900, modeled after the mazelike character of Hampton Court in 
England. The maze was used for the rat subject because of that organism’s 
“natur: ” tendencies to burrow into and follow along narrow passageways. A 
typical complex maze is shown in panel (a) of Figure A-9. The rat’s task in the 
maze is to find its way to the goalbox, where an appropriate reward is placed. 

Figure A-9 also shows, schematically, the progressive simplification of the 

multiple-unit maze. The single-stem “maze” (not really a maze any more, of 
course, but ordinarily so called anyway) developed next [panel (b)]. The subject is 
required to make a relatively short trip from start box to goal box. The T-maze has 
the advantage of offering only one choice point where the subject must choose to 
make a right or left turn. The interpretation of that choice or discrimination in 
terms of the various factors that are being investigated is thereby simplified; when 
successive discriminations are made, as in the complex multiple-unit maze, the 
consequences of each response can influence all responses. Other extrinsic factors, 
such as orientation, relationship to outside environmental cues, and the like, are 
confounded (that is, varied along with the independent or manipulated variable). 
The success of the T-maze in drawing researchers away from the more complex 
multiple-unit maze reflected the growing conviction that the more elementary 
problem of discrimination learning should be tackled before the problem of 
combination of such discriminations. 


| 


The next step, removal of the choice point itself, was a result of the same 
underlying conviction that simpler problems should be attacked first. Why does a 
rat proceed along the stem of the T-maze in the first place, before the choice point 
is even reached? It is obviously easier to answer this kind of question if one 
removes the choice point, leaving the starting box, stem, and goalbox components. 
The result was the straight runway, shown in panel (c) of Figure A-9. A further 
reduction in this type of apparatus also occurred, in terms of its overall length. 
Thus some of the earlier runways were extremely long; one experimenter even 
placed one of his in a corridor because it would not fit into any of the laboratory 
rooms. Gradually the length of the stem was reduced until it was barely longer in 
some cases than the start and goal segments. 

Having eliminated the choice point in the maze and reduced the length of the 
runway, experimenters next eliminated the runway itself. This step was taken by 
B. F. Skinner when he devised the experimental chamber that is usually referred to 
as a “Skinner box?” In a historical sense, the Skinner box was really more of a 
simplification of the original Thorndikian puzzle box (Figure 11-7, p. 343) than a 
further truncation of the maze or runway. Skinner’s purpose was to reduce both the 
extraneous variation that the typical puzzle box allowed and the behavioral 
variability that it encouraged. These aims were achieved by production of a small 
sound-proofed, light-proofed chamber that contained only a single “manipulan- 
dum” (object that the subject could readily manipulate). The manipulandum most 
often used is a simple bar, or lever. This is shown in the cutaway view of such a 
chamber in panel (d) of Figure A-9. Instead of the latency measure (how soon is 
the response made?) or the response-duration measure (how long does it last?) 
Skinner used the simpler rate measure (how often is the response made during a 
given time period?), Response-rate data with a high degree of regularity can be 
Produced with this kind of simplified task because of the great reduction in 
extraneous variables to which the subject would otherwise respond. , 

A Skinner (operant) box for rats is shown in Figure A-10. A similar chamber is 
shown in Figure A-11 for use with the pigeon, another favored laboratory subject 
whose use was more recently initiated by Skinner. Pigeons have a strong congenital 
tendency to peck and Skinner utilized this fact by replacing the bar, designed for 
Pressing by the rat, by a transilluminated circular disk (called a key) for the pigeon 
to peck. Availability of grain from the feeding mechanism located at the bottom of 
the chamber is effected by such pecking. 


Verbal Learning and Memory 

On the human side of the laboratory, 
Progressively simplified, and for essentially the same 4 
learning experiments involved the memorization of a long series of verbal passages, 


Such as in a poem, or long lists of “nonsense syllables.” The latter were devised by 


Hermann Ebbinghaus, the German experimental psychologist who initiated the 
3 late in the nineteenth 


Systematic study of human rote learning and memory 
century. The nonsense syllable is simply a vowel placed between two consonants 
(e.g, CUX) that has no commonly recognized meaning in the language. Its 
advantage was held to be that it reduces the variability in meaning, and prior 


verbal learning procedures have also been 
reasons. Thus some of the first 
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A-10 A multiple-bar operant 
box. The rat chooses one of the 
bars to press and is reinforced by 
means of the food magazine in the 
floor by the side bars. 


A-1 l An operant box for pig- 
eons. Pecking the circular key pro- 
duces food reintorcement (by 
making available the grain supply 
below). 
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learning, involved in words. Actually there is still a considerable amount of 
variability in the subjects’ interpretations of nonsense syllables. Partly for that 
reason, and to permit a more objective assessment of the subjects’ response to the 
stimuli, there has been a recent renewed trend in verbal learning research toward 
the use of real words for stimulus materials. 

Apart from the nature of the stimulus materials, important procedural refine- 
ments have occurred. Development of the paired-associates research paradigm, in 
which stimulus and response items are separated, permitted a more efficient analysis 
of the elementary processes presumably involved in the formation of verbal 
associations. A final step in this progressive simplification has been the use of a 
single S-R verbal unit, such as a word or a nonsense syllable, rather than the more 
typical series of such units, for somewhat the same reasons as led to the use of a 
single choice point rather than a series of choice points in animal research. This 
step was taken barely a decade ago and has resulted in an acceleration of research on 
short-term memory (Chapter 12). 

This survey has focused on a small number of very popular learning tasks, but 
such concentration should not be interpreted as reflecting the present state of 
research. It is encouraging that there is in reality a great diversity of tasks being 
employed, even while the older ones still maintain their popularity. 


PHASES IN EXPERIMENTS 


The typical learning experiment consists of a number of more or less separable 
phases. The following discussion most directly applies to such a typical instru- 
mental learning experiment but is also largely applicable to the other types of 
behavioral experiments. 


Pretraining 

The pretraining phase permits the taking of necessary preliminary steps in the 
preparation of the subjects for the training itself. Thus human subjects are given 
the appropriate instructions and perhaps also otherwise prepared for the experi- 
mentation proper; for example, they might be given sample electric shocks, or have 
their shock thresholds determined, should this kind of unusual treatment be 
involved in the experiment. Emotional adaption as well as intellectual orientation 
to the experimenter and the total experimental situation are also accomplished 
during this preliminary phase. 

The use of instructions with human subjects helps to shorten the pretraining 
phase and generally expedite the preliminary procedures. With animal subjects, on 
the other hand, more extended nonverbal steps are often required to set the stage 
for the training phase proper. Animals to be trained in a maze, for example, may be 
allowed a certain amount of accommodation time in the apparatus, to help them to 
adjust to it as well as to the total experimental situation, including the experi- 
menter; the purpose of this procedure is to avoid having the training data contam- 
inated with emotional reactions of various sorts. 

More specific steps, having to do with, say, motivation may also be necessary- 


Animal subjects are ordinarily maintained on some kind of feeding or watering 
schedule in advance of the experiment, so that they can be appropriately motivated 
by the incentives (food or water) customarily used in research. They may also need 
to be shown how to take the incentive in the test apparatus. This stage is usually 
called magazine training because it trains the subject to use the feeding device, 
which is in general similar to the magazine or cartridge-holding and emitting part 
ofa gun. Magazine training on food incentives is a critical part of most experiments 
of this kind. Animal subjects that are not adequately prepared to utilize their 
incentives cannot be expected to make optimal use of their training opportunities; 
in that case the effect of the independent, manipulated variable whose influence is 
being investigated cannot be fairly assessed. Of course, it is sometimes true that this 
kind of learning, to adjust to the incentive, is made a part of the experiment proper, 
in which case magazine training is shifted out of its customary place in pretraining. 


Training 

It is in training that the primary work of the experiment is accomplished. 
Acquisition of the referent (to-be-learned) response occurs during this phase. It is 
at this time also that the independent variable is usually manipulated (for example, 
different amounts of reward, or a different arrangement of training trials may be 
introduced). 

A variety of measures of acquisition are used. For the more complex tasks (such 
as memorizing a poem or learning a multiple-unit maze) the experimenter is likely 
to use relatively gross measures, such as number of trials required to reach some 
level of mastery or number of errors made per trial; in tasks involving speed, as 
compared with “power,” the criterion of mastery is an arbitrary matter. A single 
error-free trial may be adopted for this purpose if the task is a difficult one; for less 
difficult tasks a series of successive perfect trials, say three, may be used. 

When simpler tasks are involved other measures tend to be used. Thus in the 


T-maze or similar device the frequency of correct choices may be the basic measure 


of acquisition. In contemporary research the experimenter is also likely to depend 
ferent response. The four measures of 


On various measures of the intensity of the re ! 1 
response strength that are customary in such learning experimentation are rate 
(number of referent responses per unit time, more or less exclusively used in 
Operant-conditioning research); frequency (of referent response per trial unit, more 
Often used in instrumental learning research of a more traditional sort); latency of 
Tesponse (time elapsing between stimulus or start of trial and response); = 
amplitude of response (energy with which referent is made, as measured, say, by the 

ee of movement of some indicant, such as a sound-measuring device for human 


Speech or the excursion of the bar being pressed by the rat). 


Test 

In experiments where the focus is upon acquisition a further test phase may not 
be required, because the training phase provides all the data desired. More a 

Wever, the experimenter will wish to assess the influence of his manipulation o 


training variables in a further and separate phase of the experiment. In this case it 
18 Sometimes assumed that the earliest test measures are the most sensitive, perhaps 
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because they are not “contaminated” by subsequent learning that may occur during 
the test itself. 

One commonly used type of special test is that involving extinction, or the 
withdrawal of the customary incentive (cf. Figure 11-8, p. 349). Resistance to 
extinction is measured by the number of trials on which the trained subject 
continues to make the learned response in the absence of the incentive, or rein- 
forcement. It is generally accepted as an important measure of strength of training; 
obviously it requires this further test phase for its measurement, in contrast to the 
other measures of response or training strength described. 

Other commonly used test phases involve retention (in which the maintenance 
of the learned response over some time interval after acquisition is measured) and 
transfer of training (in which the manner in which the training affects some 
subsequent test of learning is measured). These important processes are discussed 
in Chapter 12. 

Although the techniques briefly outlined are the most commonly used test 
procedures, each experimenter is likely to devise his own particular techniques for 
testing the effects of his training and other variables. These may involve a modifi- 
cation of the basic procedures or some combination of them, or be some strictly 
idiosyncratic procedure, depending upon the desires and the ingenuity of the 
experimenter. 


MANIPULATION OF MOTIVES 


The orthodox techniques whereby motives are manipulated and measured in 
psychological research should be familiar to anyone interested in the problem of 
motivation. Independent variables are generally manipulated in one of the four 
following ways: (1) a goal object or incentive is withheld from the subject for a 
specified interval of time, which is typically called deprivation; (2) a noxious 
stimulus is presented to the subject; (3) the subject is offered a symbolic repre- 
sentation of some desired or noxious goal object, so as to offer promise of reward; 
and (4) less directly, the degree of motivation already existing in a human subject is 
evaluated by means of a standardized test. 

The first two of these techniques are widely used with animal subjects especially. 
Food, water, and less often sexual partners have been withheld in many experi- 
mental situations, and animals are often stimulated by such noxious conditions aS 
electric shock. With human subjects, more subtle incentives (e.g., verbal praise) oF 
goads (e.g., verbal censure) are frequently used. 

Before assuming that a particular incentive is in fact an effective one for a given 
subject, or class of subjects, the investigator needs to have independent evidence 
that it is really one that the organism will work to obtain or to avoid. 


MEASUREMENT OF MOTIVES 


Three categories of measurement techniques are used in research on motives. 


` essentially the same results are obtained when no sh 


Behavioral Measures 

The simplest behavioral measure of motivation is an index of the general activity 
shown by the organism, usually an animal subject. It is assumed that the more 
highly motivated the subject is, the more active it will be. Activity can be measured 
by simply observing how much movement the subject makes, such as when it is 
placed on a floor marked by cross lines and a record is made of how many squares 
are entered within a certain time interval. More sophisticated measurement is made 
possible by a tilted cage (usually called a stabilimeter) that is delicately pivoted on 
a central axis so that any movement is detected and shown as a deflection of a 
recording needle, with the amount of the movement being positively correlated 
with the degree of deflection. The most common form of apparatus used to measure 
general activity in small animals is a rotating drum (squirrel cage) that permits the 
animal to run, with number of revolutions in some standard unit of time taken as 
the measure of activity. 

Vigor and persistence of any specific activity, such as eating or drinking, are also 
widely used as a measure of the degree of motivation. With human subjects, some 
nonconsummatory response, such as pressing a telegraph key or turning a crank, is 
more likely to be used. Response rate (the number of responses performed ina 
given unit of time) and either responses or time to extinction (the cessation of 
responding, according to some criterion, such as no responses occurring 1n a 
5-minute test session) are the two ways in which vigor and persistence of respond- 
ing are most often measured. vo 

A modification of the simple measure of vigor in some motivated behavior is to 
interpolate an obstruction or obstacle of some kind between the subject and the 
incentive. With rats, for example, there have been studies designed to compare 
Various types of motivation by requiring the animal to cross an electrified grid to 
teach the incentive (food for hungry subjects, water for thirsty subjects, a sexually 
receptive partner for sexually deprived subjects, or small rat pups for a mother rat). 
The measure used is either the greatest amount of electrical shock that the subject 
Will take in crossing the grid or more simply the number of times that the subject 


will cross with some standard shock maintained. It has even been shown that 
ock at all is used. That is, the 


Strength of the subject’s motivation can be measured by the number of times it 


bothers to cross the unelectrified grid, as well as the number of times it crosses the 
shocked grid, or the amount of shock that it will take and still cross the grid, The 
general results of this comparison in rats is that maternal drive is strongest, 
followed by thirst and hunger; however, the results vary with the particular 
deprivation periods so that accurate comparisons are not as simple as might at first 
appear, 

The last general measurement techniqu 
between two or more alternatives. Dietary stud: à 1 
technique. The results obtained with it are not always in accord with results 
Obtained by the simpler vigor measure. An example of this kind of contradiction 
Occurs in tests of the motivational effects of sucrose (table sugar) in water. When a 
Preference test is used a rat will usually choose the sweeter of two incentives, 
regardless of their absolute values. When a vigor test is used, however, the fastest 


e is to allow the subject to make a choice 
ies have tended to favor this 
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rate of licking occurs with more moderate concentrations of sucrose. This apparent 
paradox is resolved when one realizes that it is not possible for the rat to continue 
to ingest the very highest (quite syrupy) sucrose concentrations, because of 
insufficient salivation and similar physiological limitations. The typical subject 
therefore cuts off his ingestion of high concentrations of sucrose in order to allow 
their dilution by saliva. No such problem exists when a single incentive is offered, 
as in a preference test; small amounts of the stronger sucrose concentrations are 
then found to be distinctly preferred. Such factors as amount or volume of 
concentration and spacing between the offering of the incentive are thus known to 
be important determiners of licking or ingestion rate when this kind of incentive is 
offered continuously and the vigor of its intake is measured; however, amount and 
spacing are much less important conditions in preference testing. Interactions of 
this kind are common in motivational observations. They can sometimes be 
interpreted, as in the example just given, when we know enough about the 
interlocking variables. 


Experimentally Based Concepts 

The use of experimentation on theoretical concepts represents a refined type of 
behavioral measure of motivation. Here the field theorist Kurt Lewin affords an 
especially apt model. Lewin supervised a series of brilliantly conceived and 
competently executed researches while at the University of Berlin, early in his 
career, and a sample of these affords a nice illustration of motivational research. 

One major theme ran through much of the early research, mainly doctoral 
dissertations, that Lewin supervised. This was the notion of the tension system. 
Briefly, a tension system is a motive that derives from an intention to carry out 
some act and persists until that act is finally accomplished. 

The way in which this notion originated is both interesting and instructive. 
Lewin was impressed with the ability of the waiters in Berlin restaurants to 
remember exactly the amount of a given bill, until it was paid. After that they 
promptly reported, when asked, that they did not remember the amount. Lewin 
assumed that the waiter carried around with him, presumably somehow encoded 
within his nervous system, some motivation to collect the specific amount of money 
involved; this motivation was called a tension system. 

Research was designed to test the implications of the tension-system concept. 
Two of the doctoral experiments that Lewin supervised are especially well known 
as tests of the tension-system notion. Lewin assumed that quasi-motives could 
be induced by the instructions in an experiment and that these motives would 
function in the same way as their real-life counterparts. In the first experiment, 
subjects were given a large number of simple tasks to do (such as connecting 
numbered dots, crossing out certain letters in prose passages, and so on); some 
of these they were allowed to complete and others were interrupted before com- 
pletion. The hypothesis was that the uncompleted tasks would not have their 
underlying tension systems discharged and would therefore be more readily 
recalled when the subjects were later asked to name all the tasks they had per- 
formed. This prediction was confirmed; subjects consistently recalled more of the 
incomplete than the completed tasks. The superior recall of incomplete tasks is 


generally known as the Zeigarnik effect, named after the original graduate student 
investigator 

Subsequent research under Lewin’s supervision involved the measurement of the 
tendency to resume activities that had earlier been either interrupted before 
completion or completed. The tension-system hypothesis was again confirmed. It 
was shown that individuals are more likely to resume activities that have been 
interrupted (and for which the underlying tension system is consequently still 
active) than activities they have been allowed to complete. 

This research derived from everyday-life observation demonstrates Lewin’s 
alertness in drawing ideas from his observations. His cleverness in then devising 
experimental tests of them to develop his theoretical notions provides a model that 
Psychologists should attempt to imitate. 


Standardized Tests 

A third way of measuring motivation is by standardized tests. The same person- 
ality tests that permit manipulation of motivation—by sorting subjects into various 
groups on the basis of their test scores—can also be used to provide dependent or 
measured variables. A test commonly employed in this way would be the Manifest 
Anxiety Scale (MAS). The MAS permits evaluation of the individual’s overall 
anxiety level as one aspect of his generalized motivational state. Other types of 
Personality tests also can be used in this way. A prominent example is the pro- 
jective test, in which the subject is shown some kind of ambiguous visual display 
and asked to describe what he sees or to make up a story about it. This procedure is 
called projective because it requires the subject to respond to an essentially un- 
Structured stimulus. He is assumed to utilize some of his own motives in thus 
responding without the usual guidelines. ee 

The best-known projective test is the Rorschach, which utilizes inkblots as test 
stimuli. Figure A-12 shows such a stimulus. A more popular technique # Hie 
thematic apperception test (TAT). The tester shows the subject a picture with 
people in ambiguous situations and asks him to make up a story from the picture. 
Figure A-13 is the sort of ambiguous picture used in TAT-type procedures. When 
one is asked to make up a story about such a picture he is assumed todi Ie 
fantasy materials that are representative of his stronger motivational systems. It is 
then possible to assess the content of such stories in terms of any particular motive 
of interest (e.g., achievement, affiliation, power). AOPE ; 

The “ear pre ne by both of these tests is that an individual is making 
free associations to a partially structured situation and will produce cues a 
Properly interpreted, can reveal important aspects of a person’s fundamen 


motivations, 


RELIABILITY AND VALIDITY OF TESTS 


Reliability and validity have the same meanings for personality tests as a a 
for the specialized intell igence test (Supplement 6). However, they may be more 
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A-12 Rorschach- 


like inkbiot. 


difficult to effect for certain kinds of personality tests, especially the projective test, 
which is difficult to score objectively. 

Simply put, reliability means consistency. The question is, “Assuming consist- 
ency in the object or event being measured, does this instrument or measure give 
the same or a similar result each time it is used?” Scientific progress and the 
development of useful technologies are heavily dependent on reliable measurement. 
A useful measure must also be valid; that is, it must measure to a reasonable degree 
what it purports to measure. An anxiety test should provide an index of anxiety just 
as we require our thermometers to measure temperature. 

There are various ways of establishing test validity. The simplest, but also the 
least useful, is face (or content) validity, Experts, such as experienced clinicians, can 
be asked whether the test items are representative of the personality characteristic 
presumably being measured. Obviously this kind of demonstration of validity is 
not particularly reassuring; for one thing, experts can differ markedly in how they 
define particular traits and in which behaviors are used for identification. As a result 
face validity has a relatively low scientific standing. 

A more satisfactory type of validity is established when direct relationships are 
demonstrated between the test scores and some independent, and already estab- 
lished, measure of the personality characteristic. This type is sometimes called 
criterion validity. In an occupational interest inventory, for example, scores sup- 
posedly indicative of interest in, say, medicine, can be validated by having suc- 
cessful physicians and medical researchers take the inventory and comparing their 
scores with those of a random selection of other persons. If medically oriented 
individuals do in fact score markedly higher on the medical interest aspect of the 
inventory, that part can be said to be valid. As a matter of fact, it is in just this way 
that the typical interest scale is standardized—by painstakingly sorting out items 


A-1 3 A picture of the type used in content analysis. 
The subject makes up a story based on the picture. The 


reader may wish to try his own interpretation of this pic- 
ture. What are these people doing? (Reproduced by per- 
mission of Harvard University Press.) 


Until patterns of scores for all the interests tested do correlate highly with the test 
Tesults of selected groups of people who have already demonstrated their interest 
by successful participation in their occupation. ; tA 
There is another illustration of criterion validity that is especially familiar to 
College students. This is the use of college entrance tests as predictors of later 
grade-point average in college. Because there is a substantial positive correlation 
between these measures, the entrance tests are validated as predictors of college 
Success, at least as that is measured by grade-point average. nied 
A third variety of validity is more theoretically oriented. Construct validity is 
demonstrated by the confirmation of the testmaker’s theory about how certain 
Personality attributes are behaviorally expressed. The test is utilized as the pre- 
sumed measure of the personality attribute; it is considered to be ines 
Special sense peculiar to this particular theory, when the scores it produces ns 
Predicted relationship to some observed behaviors. Consider, for examp z ia 
anxiety scale that was developed from a more complex personality inventory of the 
Sort described below; subjects who scored high in anxiety on this scale were shown, 
in experiments, to perform very poorly when put under severe stress in comparison 
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both to their previous performance and the continuing performance of low-anxiety 
subjects. Although this kind of construct validity is extremely useful for purposes 
of both experimental research and test construction, it does require many assump- 
tions as well as multiple independent confirmations with more than one criterion 
for an adequate demonstration. Criterion validity is simplest to establish and is 
usually considered to be adequate in that it permits one to use the scores for 
prediction and decision making. 


TYPES OF MEASURES 


The Interview 

Interviewing is a commonplace source of nonscientific personality assessment. 
More technical interviewing varies along several main dimensions. Perhaps the 
most important of these is its degree of structure. Informal interviewing is rela- 
tively unstructured, leaving the course of the conversation up to the interviewer. 
Formal interviews are more structured, or standardized, with the sequence and 
duration of the questions determined in advance. In general, the more skillful and 
the better trained the interviewer, the more likely the informal mode is to be used; 
standardized interview formats are necessary when relatively inexperienced and 
only partially trained interviewers are used. A second important dimension is the 
purpose of the interview. Diagnostic interviews are designed to uncover determin- 
ing variables for difficulties that the subject may be having, such as failures in 
school, or marriage, or on the job; prognostic interviews are designed to estimate the 
probability of success in some particular endeavor (such as parole from prison, or 
an academic career, or on a job in industry). 

Interviewing is by far the most frequently used means of assessing personality 
because superficially it is so simple a process. Nevertheless, the interpersonal 
complexities that exist in interviewing are now better appreciated, and the results of 
this new attention will help to improve the process. 


The Rating Scale 

A more objective form of personality assessment is the rating scale. The rater 
judges individuals in terms of various personality attributes by assigning one 
person to some particular position on each of several scales representing the 
attributes. This enables one to record his estimates of someone else’s or his own 
personality attributes according to the specific features listed on the scale. On some 
scales the responses to each item are numbered, usually from 1 to 5 or 1 to 7. 

The graphic rating scale is often preferred because it provides an actual line for 
each attribute, with the rater asked to mark the estimated position of the subject 
somewhere along each line. In the adjective checklist the rater is simply asked to 
check each descriptive term, from a long list, that fits the subject. In effect, this 
form of rating reduces the scale to two points (0—not present, or |—present) and 
thus loses the precision of quantification inherent in the more extended scale. It 
does have the advantage of being simpler and more readily completed—features 


that may be crucial when there are many poorly trained or weakly motivated raters 
and when time is short. 

Perhaps the most important feature of the rating scale is the inclusion, in some 
forms at least, of a space in which the rater is requested to record a specific basis, in 
his own experience, for each attribute rated. Alternatively, the rater may be 
provided with a more or less extended descriptive account of exactly what is meant 
by each level for each of the attributes. These specifications force the rater to look 
more carefully at the subject’s behavior and help to reduce the danger of distortion 
from the halo effect. In general, rating scales are most useful when the raters are 
familiar with the person and are clear as to what they are to do. When properly 
applied, these simple and straightforward devices can provide useful information 
for employers and school authorities, among others. But because there are always 
risks of serious intrusion of bias in ratings, they are best used as supplementary 
sources of information rather than as exclusive bases for decisions. Moreover, the 
larger the number of raters and the wider the range of their acquaintance with the 
subjects, the more accurate the cumulative ratings are likely to be; hence depend- 
ence upon single ratings is to be avoided as far as possible. 


The Q-sort 

An unusual form of rating, the Q-sort, merits special attention. The rater sorts a 
Set of descriptive terms into a number of piles of varying degrees of applicability to 
the subject. He is instructed to place relatively more statements in the middle piles, 
more or less in accordance with the normal frequency distribution (cf. Supplement 
1). The few extreme items then represent the clearly most and least descriptive. 

The Q-sort technique was initially developed as a complement to factor analysis 
and to be used by a single subject in evaluating himself. That is, all the statements 
concern himself, so that his self-concept can be obtained. Moreover, the subject 
may be asked to sort the same items in multiple reference frameworks—for 
example, as he really is, as he would like to be, as he was at age twelve, as his 
Parents would like him to be, and so on. Statistical treatments, such as factor 
analysis or analysis of variance, can then be applied to the data obtained from these 
various sortings in order to determine the more central common factors and to test 
Specific hypotheses. The technique, used alone or with its statistical accompani- 
ments, has proved to be a useful tool in both clinical and personality research (¢.g., 
as a means of measuring changes in self-concept after therapy). 


The Personality (Adjustment) Inventory — k z 

The personality inventory is a self-rating device designed to get a subject to 
Provide pertinent information about himself. An early questionnaire or inventory 
of this sort was developed during World War I in order to enable the military 
quickly to screen out men who were exceptionally poor psychiatric (adjustment) 
risks. It was composed of relatively simple statements, such as, “Do you daydream 
a great deal?” It was readily scored and provided composite scores that did seem 
to pick out some of the men who were most poorly equipped for military duty. 

The best known of the many personality inventories that have been subsequently 
developed is probably the Minnesota Multiphasic Personality Inventory (MMPI). 
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In its full form it consists of about 500 statements, such as “no one seems to 
understand me” and “I have never done anything dangerous for the thrill of it.” 
The answers to these items (true, false, or cannot say) can be scored to provide 
indexes on ten psychiatric attributes (e.g., depression, paranoia), used because the 
inventory was initially developed in a medical context. However, it is also widely 
used as a means of estimating normal personality attributes on the assumption that 
disturbed behavior requiring psychiatric attention represents the extreme devel- 
opment of essentially normal tendencies that occur to some extent in everyone. 
Thus although the psychiatric terminology may be misleading, the MMPI has 
become a widely used and highly respected personality scale. 

Some of the most useful items (e.g., “I work under a great deal of tension”) are 
obviously diagnostic of at least potential behavioral difficulty. The best items are 
frequently obvious in their intent; therefore, subjects so inclined can “fake” their 
responses in accordance with their motivation to appear to be better or worse. For 
this reason, the validation of personality inventories is much more difficult than for 
intelligence tests. In response to this problem the developers of inventories have 
turned to subtle forms of subscales, such as the faking scale of the MMPI. It 
consists of a number of items the honest responder will consistently answer one 
way but the faker is likely to answer inconsistently. A high score on this scale thus 
is very suggestive of faking and the results can be interpreted accordingly. 

Scoring the MMPI in terms of the ten personality dimensions produces a 
personality profile, that is, a graphical presentation of a person’s relative standing 
on the set of attributes. The same thing can be done for one or more groups of 
subjects. 


The Interest Inventory 

The interest inventory is a special form of personality inventory. It is designed to 
uncover the central interest patterns in an individual, with special reference to 
occupational categories. 

The interest inventory is based on a relatively high correlation between answers 
provided by successful persons in various occupations and the pattern of answers 
that produces high scores on the associated occupational scales, The initial inven- 
tory of this kind was the Strong Vocational Interest Blank. It and a small number of 
subsequent inventories are widely used in college settings. 

The interest inventory differs markedly from the intelligence test, and to a lesser 
degree from the adjustment inventory, in that it has no clearly right or wrong 
answers. These devices are to be regarded as providing suggestions, particularly 
when a person is uncertain about his occupational objectives (as is characteristic of 
perhaps the majority of college students). Unfortunately, however, the presence of 
high scores in unsuspected categories or, even worse, the absence of high scores in 
an occupational category on which one is firmly decided frequently are taken much 
too seriously. Occasionally this attitude is even adopted by counselors or coun- 
selors-in-training, who should know better. The strictly suggestive nature of any 
interest inventory result must be emphasized if this relatively innocuous testing 
device is to be maximally useful and minimally dangerous. 


PSYCHOLOGICAL TESTS 


Psychological tests are available in varied forms, ranging from the most authen- 
tic of “real-life” situations to the subtlest forms of indirect assessment. Here we 
shall describe a few of the more important and representative types: the behavior 
sample, aptitude and achievement tests, and finally the projective test. Intelligence 
tests are commonly categorized as distinct from “personality” tests. However, it 
should be noted that their separation from personality tests is completely arbitrary 
and done for convenience of classification rather than on any theoretical grounds, 
because intelligence can be regarded as one of the facets of personality. 


The Behavior Sample 

The most direct way to assess personality is to place the subject under the kind of 
environmental conditions that force him to reveal behavior modes and then simply 
observe how he performs. The major trouble with this direct attack is that it can be 
very expensive and time-consuming and can require considerable skill on the part 
of the testers. As a result, it is used sparingly, mainly when high-level appoint- 
ments, as in business or industry, are involved. 

The classic example of a behavior sample is that used by the U.S. Office of 
Strategic Services (OSS) in World War II. The OSS was faced with the problem of 
selecting men for difficult special duties, such as infiltration and sabotage behind 
enemy lines. It therefore needed some way of identifying those with the greatest 
intelligence and resourcefulness as well as tenacity and the ability to keep secrets. 
The problem was solved by means of an intensive behavior sample, or situation 
test. The candidates were put through a series of situations designed to determine 
the degree to which each possessed the necessary personality qualifications. 

Candidates in these tests were given various difficult jobs, such as constructing a 
log bridge across a stream so as to move men and equipment. The candidate s 
assistants might have been instructed to frustrate him while his behavior was 
recorded by hidden observers. Later, girls at a party attempted to induce the 
Candidate to divulge some of the information he had been instructed to keep secret. 
Surviving candidates seemed to do their real jobs very well and the OSS was 
apparently satisfied with the results of this elaborate selection system. 

In more prosaic and everyday applications of the technique, behavior samples are 
Systematically taken by observers (e.g. aggressive behavior in children at play). By 
far the most elaborate development of this kind of observation has been made by a 
8roup of psychologists who followed individuals throughout the entire course of 
their day, recording all their behavior episodes. This usage was designed strictly for 
research purposes, however, and was not related to any particular personality test. 


Objective Tests: Aptitude and Achievement ; j 
Psychologists have devised objective tests intended to assess various special 


aptitudes (e.g., musical, clerical) and achievement of various sorts (e.g, reading 
comprehension, arithmetic). These are often paper-and-pencil procedures that have 
Set answers and are readily scored. It is important to keep in mind that there is no 
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such thing as an aptitude test per se; rather the aptitude test, like the intelligence 
test, necessarily assesses achievement. Both special and general tests of aptitude 
serve the purpose of predicting from the individual’s performance his potential for 
future performance of the sort sampled by the test. The achievement test, on the 
contrary, is not directly concerned about the future but simply asks what level of 
competence the person is capable of at the present time. This may seem like a thin 
line—and it is—but there is considerable justification for making the distinction, in 
terms of the uses to which the tests are to be put. 

Like all tests, aptitude and achievement tests are no better than their adminis- 
tration and interpretation. Tests are not magic wands that can be used to supply 
personality assessments on demand. All testing involves hard work, in the prepara- 
tion of the testing instrument as well as its application. Aptitude tests, unfortu- 
nately, are typically found to have relatively low validity; that is, they correlate 
positively but not substantially with actual proficiency on the job. This fact has 
more serious implications for individual counseling, where a very serious error can 
be made if test scores are taken too literally either by counselor or counselee, than 
in industrial selection. Where many jobs are involved, a low but positive cor- 
relation relating scores on an aptitude test to success on the job can be valuable, and 
in any case it is easier to change a person’s job than to undo several semesters of 
misdirected academic effort. 

Because of the consistently low validation correlations in the early, orthodox 
type of aptitude test, research has been directed toward developing more precise 
instruments; more elaborate Statistical tools such as factor analysis have been 
increasingly employed. Also, batteries of tests are being used more, especially when 
fundamental aptitudes are involved, and other kinds of personality tests (¢.g.5 
vocational interest blanks) are being considered with respect to an individual’s 
potential for a particular occupation. 


Projective Tests 


The most interesting personality tests are the so-called projective tests—those 
that present to the subject deliberately vague and ambiguous stimuli and require 
that he respond, as by telling what he “sees” in a set of inkblots (Rorschach test) or 
making up a story about each of a set of pictures (Thematic Apperception Test— 
TAT). The tests are called Projective because it is assumed that a subject will 
project much of his own personality, his conflicts and his motivations, into his 
responses. (See Figures A-12 and A-13, pp. 606 and 607.) 

The projective tests have proved to be of some value, although perhaps not as 
much as initially anticipated, in clinical work, and of considerable value in research 
on personality. The Rorschach test has been very widely used in clinical work, 
although in recent years its use has somewhat declined. Mainly this has occurred 
because of the difficulty of scoring the responses objectively, Although the Swiss 
psychiatrist who developed the test and others subsequently have provided sets of 
scoring norms, the validity of the Rorschach technique has not been satisfactorily 
demonstrated. In the hands of an experienced interpreter the imaginative responses 


made to the series of inkblot stimuli are said to yield much revealing information 
about the personality of the testee. In the climate of objectivity that has recently 
permeated clinical psychological work, such claims have met increasing resistance. 

The TAT presents the subject with a set of twenty pictures. The pictures 
generally show people in commonplace situations but always with a substantial 
degree of ambiguity of relationship. For example, one shows a seminude girl lying 
on a couch and a man, obviously distressed, standing nearby; sexual themes (e.g. 
rape, seduction, impotence, and the like) as well as illness and physical assault are 
commonly elicited by this particular picture. 

The rationale for this test is that the fundamental themes assumed to be central 
in an individual’s personality (e.g., hostility toward parents, aggressive tendency 
toward spouse, and the like) will be expressed, although perhaps in a disguised 
manner, in the storjes told about the pictures. Again, as with the Rorschach, there 
is a certain difficulty in objectifying the projective data, but substantial steps in this 
direction have been taken. The best example is perhaps the achievement motivation 
research described in Chapter 14, (p. 432 ff.). Some objectivity is achieved by 
having judges study the protocols and count the number of achievement-related 
items. The same thing can be done for other personality variables, such as affilia- 
tion, motivation, aggression, and the like. ; 

The similarity of the rationale for projective tests to psychoanalytic procedures 
and theories is evident, Whereas Freud preferred to analyze dreams or elicit verbal 
responses by having the subject free-associate, the projective test provides a 
somewhat more structured but still essentially open forum for the revealing of 
crucial information about one’s personal life. 


THE BINET-SIMON SCALES 


When one speaks of intelligence testing, the test that is most often meant 1s the 
individual battery first developed in the early 1900’s by the French psychologist 
Alfred Binet, in collaboration with the physician Theodore Simon. The Binet- 
Simon scale that resulted was an age scale. This measure provides a composite 
score for each child based upon the number of items in the battery that he is able to 

the test under standardized timing and other 


master during the administration of 
Conditions. An item is placed at, say, agë five if it can be successfully performed by 


the average five-year-old child (in the group of children on which the test was 
standardized). Any child, regardless of his age, who can perform tae is then 
given some credit (usually in terms of months) for age five. The child sto pee 
composed of all the age credits he accumulates, then determines his position on the 
age scale. S 

Binet and Simon decided on a battery of many different items rather than any 
One type because probing a child’s intellectual repertoire in such different Ane 
more likely to provide a representative index of his general level of inte 


613 


RESEARCH METHODS 


6. Intelligence 


Testing 


614 


SUPPLEMENTS 


A- l 4 Hypothetical frequency 
jistribution of MA scores for a 
jroup of 8-year-old children, based 
n an intelligence test battery. 


capacity than any more limited or specialized items. Thus, for example, the 
preschool child was asked to point out his various facial features, the school child 
was asked to define selected words or to use certain specified words in making up 
sentences. 

The results of this kind of testing were reported in terms of mental age (MA). If 
the cumulative score that a given child could achieve on the battery was equal to 
that achieved by the average six-year-old subject, as again determined in the test 
standardization, or norm-producing work that preceded its actual use, then he was 
given a MA of 6 years; if his total score was equal to that of the average ten- 
year-old then he was assigned a MA of 10 years; and so on. 

The Binet-Simon scale was eminently successful in providing a relatively 
objective means of estimating the relative intellectual abilities of children, partic- 
ularly as these related to school success. Moreover, the results obtained with its use 
indicated that intelligence as it was thus measured was normally distributed in a 
given population, as shown by Figure A-14. Most children’s scores for any given 
chronological age group thus clustered around the mean, the most representative 
MA for that particular chronological age group, with smaller numbers of children 
achieving high and low scores as the extremes were approached. 


THE IQ 


Note that chronological age (CA) was not directly used by Binet and Simon. 
However, it was involved in interpretation of the MA scores, because any given 
child was most meaningfully related to his age-mates in terms of his test scores. 
Also, as suggested by Figure A-14, comparisons of MA’s within age groups was the 
most logical procedure. The direct step of relating MA and CA, to produce the 
intelligence quotient, or IQ, was taken by the German psychologist Stern. The IQ 
is a development score. It is simply the MA divided by the CA and then, for 
convenience, multiplied by 100. Thus, 

MA 
IQ = TA x 100 

It is clear that as the child achieved scores for his problem-solving ability, his 
store of information, and so on, that were characteristic of the average child of a 
higher chronological age, the MA and, therefore, the IQ increased. The advantage 
of using scores such as the IQ as an index of mental and chronological age is that it 
makes possible the direct comparison of the relative intellectual development of 
children of different chronological ages. Such a comparison could not be done by 
MA score alone. Also, the relative intellectual development of a single child over 
various chronological ages can be directly assessed by means of the IQ. For these 

reasons, the IQ index has been generally used, although the basic test scores are 
arranged in terms of MA units. The IQ is taken as providing an indication of 
relative brightness, whereas the MA indicates the level of actual achievement. 


THE STANFORD-BINET REVISIONS 


The Binet-Simon scale proved so successful in use that it became a model for 
subsequent test development. In the United States the most popular revision was 
that first published in 1916 by L. M. Terman at Stanford University. Commonly 
referred to as the Stanford-Binet, this test battery was a modification of the original 
one, adapted for use in this country. It soon became the standard individual in- 
telligence test. In 1937 another revision was issued by Terman and Merrill, with 
extension of items at each end of the CA scale and two equivalent forms (L and M) 
so that an individual could be retested without having to give him the same items 
again. The last revision as of this writing was in 1960. This latest version uses 
items from both the previous forms and corrects weaknesses that became evident as 
the 1937 revision was used, Some of the items are not well suited to the current 
child generation, for example. This is a persistent problem for all tests that utilize 
culture-dependent items. Periodic updating of items is necessary if any such test is 
to retain its effectiveness as a measure of ability. 

Out-of-date items reduce the efficiency of tests, and are even unfair for later 
generations of the kind of children on whom the test was standardized and for 
whom it is mainly intended. The following item illustrates this kind of problem. In 
a subtest called Opposite Analogies, the child was given the following statement to 
complete: “Snow is white; coal is ” Even though some bright children 
are able to pass this item because they grasp the concept of the analogue (i.e., snow 
is to white as coal is to ), many children are puzzled by the word coal. They 
are simply not familiar with it. This vocabulary problem thus adds a new and 
unintended element to the difficulty of the item. k 

Figure A-15 shows the distribution of IQ’s of the group of subjects used for 
standardizing the 1937 Stanford-Binet revision. The normal, or bell-shaped curve 
is quite evident, indicating that IQ, like MA, is “normally” distributed in the 
population. Most people fall around the mean, which by definition (that is, by the 
way the test is constructed and scored) is 100. 


Limitations of the Stanford-Binet Qh Puls 

The Stanford-Binet, as a kind of prototype of individual intelligence tests, has 
received the most critical attention of any of the intelligence tests in use ın the 
United States. Its limitations are therefore reasonably well documented. It is 
important to keep these in mind as one “ve e role of the intelligence test ın 
both experimental-theoretical and ical applications. r 

rimina the need to maintain cian set of test items, as mentioned, there 
are certain inherent limitations in the Stanford-Binet battery. One of these has to 
do with the restricted utility of the test at either the preschool or the adult age 
ranges, in spite of the attempts in the revisions to extend its applicability. The 
original Binet-Simon scale was developed primarily for use with pau oe 
aged five or six and up, and later forms remain most useful at this age range. . 
Matter of fact, as a child ages, the nature of the test itself results in a ayer y 
lower ceiling. (That is, there is a reduction of the top scores that are possible.) 
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A-1 5 Distribution of 1.Q.'s of the 
standardization group in the Termar 
Merrill study. [From L. M. Terman an: 
M. A. Merrill, Measuring Intelligence 
(Boston: Houghton Mifflin, 1937), p 
By permission of the publishers.) 


Thus, a child can obtain an exceptionally high MA and therefore earn an IQ, say, 
of even 200 or so when he is fairly young; however, his top IQ at later ages is 
progressively curtailed. When used with adults, the Stanford-Binet is of even more 
limited value; only a gross approximation of IQ can be made, Even though 

superior adult” levels have been provided, the instrument is generally useful only 
for the assessment of adults at relatively low levels of intellectual functioning. 
Because this age limitation relates to the more general question of the constancy of 
the IQ, further discussion will be postponed until that topic is treated in a later 
section. 

Another basic limitation of the Stanford-Binet and most of the more widely used 
tests is that no attention is paid to the why or how the child answers a question in 
a particular way. Exclusive concern is with a single or at most a very small number 
of arbitrarily “correct” responses. This fact penalizes not only the child who has 
not had the assumed set of conventional (mainly cultural) learning experiences, but 
also the more inventive child. Indeed, the premium placed on the conventional 
response is a basic factor in the low correlation usually found between intelligence 
test scores and ratings of creativity. The Stanford-Binet, like practically all 
intelligence tests, thus implicitly “defines” intelligence in terms of cultural ‘con- 


formity, and so offers a useful (i.e. highly predictive) but restricted measure of 


intellectual functioning. Perhaps the test results are predictive of performance in 
real-life situations because the society in which the individual must function 1$ 
biased in the same ways. 
In defense of the Stanford-Binet and its arbitrary scoring system, it may be 
noted that increasing the number of “correct” answers, so as to take into account 


cultural and individual differences, would entail a radical increase in both the time 
and skill required in administering, scoring, and interpreting the test. As explained 
below, these factors are already sufficiently demanding as to curtail use of the test, 
and further increases in them would certainly reduce the test’s applicability even 
more drastically, Nevertheless, there are clear and compelling reasons for the 
development of new, more open, realistically scored intelligence tests to comple- 
ment conventional ones such as the Stanford-Binet and provide an alternative way 
of measuring intelligence. 

More immediate limitations of the Stanford-Binet as it exists concern the need 
for well-trained and experienced test administrators and the relatively long period 
of time required to administer the battery (typically upwards of an hour). In view 
of the limited number of well-qualified test administrators and the relatively long 
period of time required to test each individual subject, the impossibility of applying 
such an individual intelligence test to the great numbers of schoolchildren in the 
United States becomes evident. 


Administration of the Stanford-Binet 

Some idea of why a well-trained tester is necessary can be obtained from a 
description of the general procedure used in administration of the Stanford-Binet. 
There is an initial period of familiarization with the child, during which the 
examiner attempts to establish a reasonable degree of rapport. If the child is not put 
at ease, his performance will be a function of inadequate motivation, poor attention, 
and feelings of anxiety and even fear, as well as his intellectual ability. The first few 
minutes that the examiner spends with the subject are therefore likely to be crucial 
to the success of the testing. For these and other reasons, confidence cannot be 
placed in results obtained by untrained and inexperienced testers. 

A decision must be made as to where on the battery of items to start the 
examination. Probing by means of one or two sample items, such as vocabulary 
questions, is often the first step. The basal age, the level at which the subject is able 
to pass all the items, is then determined. If the tester has overestimated the general 
ability level of the child, he will of course need to fall back down a year or two. All 


the items at each succeeding year level are then tried until the child misses all the 


items at a particular age level. The test is concluded at this point. Partial MA credit 
each year level. The 


is given for the number of items successfully passed at 
cumulative MA score, with full credit assigned for the basal age level and partial 
thereafter, is then computed. Scoring of responses is usually accomplished at some 
later time because this task also requires both care and time to complete. 

In addition to the various objective test procedures just described, an important 
Part of the tester’s job and another reason for the training and experience require- 
ments, concerns the making of qualitative (“clinical”-type) observations. As a 
Matter of fact, this part of the examiner’s job may well be of equal or even greater 
importance than the objective facet (the MA and IQ measures themselves). This is 
especially likely to be true in the case of the younger and the more unusual subjects, 
such as those with severe emotional adjustment problems. The examiner must 
spend a sizable chunk of time in close contact with the subject; and, assuming 
adequate rapport, the interpersonal transactions that occur offer a good source for 
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intuitive judgments concerning personality and adjustmental problems. Among 
other sorts of idiographic data, an individually administered test may provide the 
opportunity to observe and record the ways in which a given individual deals with 
stress and responds to problem-solving situations. Thus the various “limitations” 
of the individual intelligence test described above may also be regarded as ad- 
vantages, because they offer opportunities to the alert and experienced testers to 
pick up cues and form judgments that are not possible in a group setting. 


Behavioral Correlates of IQ 

Because there is an inevitable selection of the more capable individuals as each 
academic hurdle is passed, those students who reach college tend to have higher 
IQ's. This remains true to a degree even with the “open admission” policies now 
being tried by some colleges, The result is that most college students tend to think 
of an individual with “average intelligence” as being approximately like the typical 
“average” individual they know. This belief is likely to be faulty. The true average 
IQ, ranging from 90 to 110 and including roughly half of the population, is much 
more limited in both intellectual capacity and intellectual interests than the average 
college student. Unless the student has had extensive experience with the lower as 
well as the higher half of the distribution, he is unlikely to realize the practical 
significance of such differences. 

The relationship between IQ (as measured by the Army General Classification 
test, a group intelligence test) and some typical occupations is shown in Figure 
A-16. Although there is a considerable amount of overlapping of IQ ranges, with 
approximately 70 per cent of the individuals in each occupation falling within one 
S.D. above and below the mean IQ, it is also evident that the ranges for the highest 
and lowest occupations (in terms of IQ level involved) are actually fairly far apart. 


EXCEPTIONAL CHILDREN 


The Gifted Child 

The child with a very high IQ is, unhappily, more likely to be scorned than 
respected in large segments of our population. Although there is some evidence that 
this attitude of distrust and dislike for the intellectually gifted (“brains”) and for 
those who spend much of their time in intellectual pursuits (“eggheads”) has 
declined over the past decade, they still are hardly treated with the respect given, 
say, the athletically gifted persons. Moreover, there is still abroad the myth that 
intellectually gifted children are more likely than average children to be deficient in 
other important ways, such as in emotional adjustment. 

_ The falsity of this latter belief was clearly shown in the longitudinal study of 
highly gifted children who were tested in 1922. These children were selected from 
about one quarter of a million California schoolchildren then tested. All of them 
had Stanford-Binet IQs of 140 or more, with a mean of 150. As other important 
measures were taken on these individuals over the following years, it was observed 
that they tended to surpass the general population. Their intellectual ability 
continued at a high and productive level, as one might expect, but more impor- 


A-16 intelligence and occupation. This graph, based on scores from the Army General 
Classification Test, shows the intelligence levels of fifteen occupations. Perhaps the most 
striking thing about these figures is the degree of overlapping, showing the wide range of 
occupations feasible for persons of a given IQ. (From T. W. Harrell and M. S. Harrell, Army 
general classification test scores for civilian occupations. Educ. Psychol. Measmt. 

1945, 5, 229-239.) 


tantly, they were not only superior in physique and health but were also successful 
in general adjustment to life, as indicated by lower rates of suicide, psychosis, and 
divorce, as well as financial status. In general, these empirical results give reason for 
Considerable optimism rather than pessimism concerning the overall life adjust- 
ment of the intellectually gifted, and by implication the superior, children. It has 
been strongly indicated by this and other research that superior intellectual 
competence enables one to cope more effectively with stress and to maintain a 
generally advantageous social and economic position. 


The Retarded Child 
For a variety of reasons, a considerable amount of money and effort have 


recently been expended on the problems of retarded children. Except in the case of 
the most severely retarded, it has become apparent that a great deal can be done 
with such children, given the proper attitude on the part of their associates and 
correspondingly appropriately arranged working and living conditions. The major 
i ic unrealistic attitude as to their potential; 
that potential is generally higher than one might suspect, and it is important to see 
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that their training schedule is adjusted to take advantage of their previous experi- 
ence, capacity, and motivational levels. 

There are several million mentally retarded persons in the United States. Exactly 
how many there are can only be roughly estimated, because most of them are 
maintained either in their own or foster homes. Approximately one quarter of a 
million retarded persons are maintained in public institutions. Again, the exact 
figures can only be approximate because of uncertain and sometimes mixed 
diagnosis. (That is, not only do diagnostic standards vary, but also children may be 
given double diagnoses—for example, retarded and psychotic—or shifted from one 
diagnosis to another.) In any event, the problem is a serious one in every country, 
the actual dimensions of which have only recently been appreciated within our 
own. 

Although such external and accidental factors as birth injury are often involved, 
most cases of mental retardation appear to be more or less directly related to 
genetic factors. Genetic defects have been directly implicated in certain types of 
retardation (¢.g., mongolism, where most of the cases occur in older mothers), but 
more often the genetic influence is simply assumed. The inconclusive character of 
simply citing genealogical evidence should be evident on the basis of the prolonged 
treatment of the heredity-environment issue in Chapter 9; the genetic variable is 
in most such cases confounded with extremely poor environmental conditions. 
Most cases of generalized mental retardation are probably attributable to both 
kinds of conditions, with the proportion of influence varying from one case to 
another, but little in the way of concrete evidence on this issue is available. 

In terms of IQ scores, the terminology now in use consists of four descriptive 
labels: mild retardation, for persons with IQ’s from 55 to 69; moderate retardation, 
1Q’s from 40 to 54; severe retardation, IQ’s from 25 to 39; and profound retarda- 
tion, IQ’s below 20. These more neutral terms replace the ones formerly in use, 
which were moron (IQ’s from 50 to 70), imbecile (IQ’s from 25 to 50), and idiot 
(IQ’s from 0 to 25). 

Table A-2 shows the kinds of behavior potential that each of the four currently 
used levels of retardation may be expected to have during various ages. In inter- 
preting or otherwise using this chart, as in all work with intelligence test scores, one 
must keep constantly in mind the approximate and variable character of the 
measurement device. It is not uncommon to find a child diagnosed as retarded, 
because of apparently slow learning and adjustment problems in school and low test 
scores, who is suddenly discovered to be partially deaf. He simply had not been 
able to follow instructions properly or to take advantage of school opportunities, 
and either he did not know or was not able to communicate to others the fact of 
his deafness. Such cases are becoming less frequent as more adequate testing of 
visual, auditory, and intellectual functioning is applied to school populations, but 
they still occur with sufficient frequency to justify a skeptical view of diagnostic 
efforts in general (which is certainly not to take the opposite point of view and 
condemn all testing; rather, it is more and superior analytic testing that is needed to 
remedy this particular problem). 

Although moderately, severely, and profoundly retarded tend to get the most 
attention because of the more or less obvious nature of their behavior, it is really 


Adapted from J. D. Page, Psychopathology: The Science of Understanding Deviance (Chicago: Aldine 
Atherton, 1971), 


the much more common mildly retarded—and even more the dull normal, with 
1Q’s from 70 to about 80—who constitute the greater problems for society. This is 


unscrupulous manipulator. Persons at these levels of intellectual 


tend to swell the ranks of petty thieves, a f 
are often assigned, and prostitutes. They are useful in such capacities because their 
physical functions, such as those involving brute strength and sexual activity, are 


they are likel to attrac little attention from the teacher kept busy, often harassed, 
by other matters, Even with such added attention, it must be granted that the 
Prospects of many of these persons finding a more socially acceptable (that is, by 
middle-class standards) role in society is limited because they generally come front 
an environment where thievery and prostitution are commonly accepted ways > 
life. They are therefore quite likely to be lacking in any socially ‘upward 


Motivations. 
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Most retarded children are born into families in which both biological and 
cultural legacies tend to be below normal. A sizable and unfortunate minority, 
however, arrive in families with middle- and upper-class social backgrounds. Most 
of these cases appear to be the result of adventitious conditions such as birth injury 
or special genetic defect. The latter factor is exemplified by the mongoloid child, 
with a typical IQ ranging from 30 to 50 and with a particularly happy disposition. 
Children of this sort constitute an especially heart-rending problem for the family 
into which they come because of the striking contrast between them and their 
siblings and parents. Often they are maintained at home, with admirable attempts 
made to train them there as well as possible. Sometimes they are given special 
schooling. They are much less likely to be sent to the kind of state institution where 
little effective training occurs and so can be expected to make a better adjustment to 
life than the less fortunate retarded children born into lower-class families with 
limited financial and other resources. 

Given proper training and attitudes of tolerance and acceptance on the part of 
their associates, the mildly and moderately retarded child can make a reasonable 
social adjustment. The mildly retarded especially can be trained to become at least 
partially self-supporting. But appropriate training facilities as well as accepting 
social attitudes are in short supply, although both are becoming more evident as 
educational campaigns continue to promote acceptance and opportunity for this 
kind of handicapped child. 


OTHER INTELLIGENCE TESTS 


Among the important dimensions along which new intelligence tests have been 
developed are those of age, group, and performance. Some commentary on each 
of these dimensions and the tests that have been developed is needed. 


Adult Tests 

The most frequently used individual intelligence tests, now largely superseding 
the Stanford-Binet, are two batteries developed by Wechsler, The Wechsler Adult 
Intelligence Scale (WAIS) is especially valuable because it fills the void left by the 
inappropriateness of the Stanford-Binet for the assessment of intellective and 
psychomotor abilities in adults. The Wechsler Intelligence Scale for Children 
(WISC) is the form specifically designed to apply to children. Both of these tests 
are explicitly divided into verbal and performance (nonverbal) items. Separate 
verbal and performance 1Q’s are thereby obtained by comparing each subject’s 
cumulative test score with norms for his age group. MA’s are not directly com- 
puted. The obtained IQ’s indicate the individual’s relative performance; therefore 
his score is often expressed in terms of a percentile rank, which provides an index 
of his standing in the general population. Subjects are given progressively more 
difficult items until a certain number of successive items are missed. As in the 
Stanford-Binet, administration of the WAIS and the WISC requires a relatively 
high degree of training and time on the part of the examiner; because it is an 


individual test, it also provides the opportunity for qualitative observations to 
complement the objective scores. 


Group Tests 

Because of the time and training requirements for individual intelligence testing, 
a large number of group tests have been developed. A group test not only requires 
less in the way of training in administration but also permits the simultaneous 
testing of very large numbers of persons; it is also likely to be much more easily 
and quickly scored, as by machine-sorting techniques, because of the essentially 
objective (multiple-choice, true-false) nature of the items. Such tests are typically 
closely timed. 

Group intelligence testing was first used on a massive scale during World War I 
in this country. We were faced with the need to classify as quickly and as accurately 
as possible the mass of raw recruits daily being inducted into the army in order to 
make appropriate training assignments. The result was the development by psy- 
chologists of two group tests, the Army Alpha and the Army Beta, whose wide- 
spread use survived the time of military crisis. A further development, the Army 
General Classification Test (AGCT), was used as a screening and classification 
device during World War II. 


Performance Tests : 

The performance test, or the performance test item in a battery (as in the 
Wechsler tests), is designed to reduce the influence of strictly verbal factors in the 
test results. Such tests are intended to provide a more accurate estimate of funda- 
mental intellectual abilities independent of linguistic processes than the verbal test 
and so make possible a fairer test for minority and disadvantaged subpopulations 
whose linguistic functions are substantially different from the majority of people 
upon whose performance the standard tests have been based. In general, perform- 
ance tests indicate appreciably higher levels of intellectual functioning on the part 
of such persons but it cannot be safely assumed that all the handicaps associated 
with linguistic and other cultural differences are thereby eliminated. 


The Culture-free Test pve 

An ultimate objective of test experts is the so-called culture-free intelligence test. 
The purpose of this kind of test is to permit adequate comparisons of intelligence 
both across cultures and within a given society where subcultural variations are 
Pronounced. A satisfactory form of such a test has not been devised and there = 
good reasons to doubt that it will ever be devised, given the pervasive nature © 
cultural factors in the development of the behaviors upon which intelligence tests 
must necessarily be based. Nevertheless, the objective is a laudable one and the 


rese: i -> i important, Moreover, the greater the reduction of 
arch directed toward it is importa lligence testing, the more rep- 


the grosser aspects of cultural determinants in intelligen : 
resentative test results will become. Even if a perfectly fair and culture-free testing 


instrument is not possible, approximations thereto can be extremely useful for 
both practical and theoretical purposes. 
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CONSTANCY OF THE IQ 


Now that we have surveyed some of the technical features of intelligence testing 
we can return to the hereditary-environment issue covered in Chapter 9, with 
particular regard to the developmental aspects of the controversy. Most of the 
argumentation of this sort has revolved around the issue of the constancy of the IQ as 
a measure of general intellectual functioning. Although much of the argumentation 
has been produced by extreme statements on one side or the other of the heredity- 
environment issue, even when these are subtracted there remains an enormous 
amount of problematic material over which more reasonable men may differ. 


The Iowa Studies 

Historically, the most famous controversy resulted from publication of a number 
of studies by the Iowa Child Welfare Research Station from the early 1930s. Most 
of these reports were of empirical investigations in which generally low-level 1Q’s 
of institutionalized children were found to show substantial, and in some cases 
quite spectacular, increments as a result of their placement in more intellectually 
stimulating environments (usually preschools or foster homes). Control groups of 
children remaining in the institutional setting and showing the expected constancy 
of IQ were usually included. 

The conclusions reached by some of the Iowa researchers were in fact quite 
guarded with respect to the question of whether or not the increments found 
represented genuine IQ changes. Nevertheless, they were vigorously and often 
vehemently attacked. Apart from technical problems relating to statistical pro- 
cedures and the like, which are almost always arguable, the basic reason for the 
strongly negative reaction (and in particular for the bitterness with which it 
occurred) was no doubt the simple fact that these data contradicted the orthodox 
view then held by most authorities that the IQ was primarily a function of 
genetically determined factors and therefore at least relatively immutable. Al- 
though the critics at the time far outnumbered the proponents of the environmental 
view, the controversy produced shock waves that were instrumental in stimulating 
much of the ensuing research on intellectual development during infancy and 
childhood. Moreover, contemporary thinking is probably appreciably closer to the 
Iowa Position, especially as represented in its more moderate form, than to the 
genetic-determination view of that period. 

One recently reported follow-up of some of this early work indicates a surprising 
degree of permanency of the improvement noted during the very early years. In 
that study, thirteen infants classified as mentally retarded were moved from an 
orphanage to an institution where they received care and attention from adolescent 
girls who were themselves retarded but able to handle this task, including cognitive 
stimulation to the best of their abilities. Matched controls were left in the orphan- 
age. The transferred infants showed substantial acceleration in intelligence test 
scores, whereas the controls did not. Twenty-five years later the transfe: 
subjects were re-examined and found to have maintained their intellectual im- 
provement; all but one of the controls, on the other hand, were still classified 35 
retarded, and showed all the typical symptoms associated with such classification. 


The Preschool Years 

Measures of intellectual functioning during infancy and early childhood—before 
formal schooling is normally started—have uniformly failed to yield estimates that 
predict subsequent intellectual functioning, as measured by such standard intel- 
ligence tests as the Stanford-Binet. This result raises serious questions concerning 
the development of intelligence during the preschool period and is therefore worth 
some closer attention. 

A large variety of factors have been suggested as possibly related to the failure of 
any of the infant intelligence tests to correlate substantially with scores from 
standard tests administered later in childhood. Among the more promising of these, 
several may be mentioned. The major consideration may well be the fact that the 
infant has not had an opportunity to learn to do enough things to make possible an 
adequate estimate of his intellectual potential; in other words, his behavioral 
repertoire is just too skimpy to allow the kind of representative probing of a large 
number of behavioral functions as are involved in such tests as the Stanford-Binet. 
Related to this point is the difficulty of devising generally applicable test items (a 
procedural problem) and the large individual differences in growth patterns fa 
developmental problem). A somewhat different consideration relates to difficulties 
that examiners may have in inducing the infant, or the very young child, to perform 
anywhere near the extent of his true abilities; from about six months on, the infant 
shows awareness of strangers. Because the examiner is ordinarily a stranger (and 
must be, if reasonable standards of objectivity in testing are to be maintained), 
much variability in performance can be expected to result from the differential 
degree to which various infants can be persuaded to cooperate with the examiner. 

In spite of these many problems, and the fact that reliable predictions of child 
intelligence cannot be made from infantile tests, the tests themselves have value in 
Providing at least a gross index of the infant’s overall behavioral health (mainly 
related to simple locomotor responses) and receptivity to stimulation. Such testing 
can call early attention to children who have obvious specific problems. More 
Precise measures of intellectual and cognitive potential that can be used for 
intellectual predictions must await the development of new testing instruments. 


The School Years i ; 

It is during the school years that the standard intelligence test makes its greatest 
Predictive contribution, with regard to both school success in the more or less 
immediate future and subsequent academic and general intellectual functioning. 
This is, of course, hardly surprising because it was this age range, from six years or 
SO up, that was the focal point of the initial efforts by Binet as well as most of = 
succeeding work on tests. Moreover, many of the assessment problems pa y 
the infant and very young child are at least lessened during middle and later 
childhood. For example, most children have by this time become accustomed y 
meeting and working with strangers (although accommodation periods are - 
Necessary, as we have seen). Moreover, most children have been exposed to a pa p 
variety of learning experiences so that they can reasonably be assumed to a > 
sufficient opportunity to have developed the kinds of behavior probed by the tests. 
Of course, the extent to which these general assumptions do not hold for any 
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particular child or group of children determines the degree of inapplicability of the 
test. 

With reference again to the question of constancy of the IQ, there is evidence 
that significant changes can occur during the period from six to ten years. One 
longitudinal study, over a thirty-year period, indicated that children who achieved 
high ratings in independent and competitive problem solving also made substantial 
gains in IQ over this early school period. Constant or even declining IQ’s were 
found in children whose parental ties, with regard to emotional satisfactions 
particularly, remained close. These data were interpreted as support for the 
presumption of a critical period (the first five years of schooling) for the develop- 
ment of motivation to master intellectual tasks. The relationship of such motiva- 
tion, and its resulting effects on IQ, to overall personality development during this 
period is suggested by the differential IQ changes mentioned above. 

Another source of evidence concerning variability in measures of intellectual 
ability is the well-documented observation of a progressive deterioration in 
academic achievement scores of black children, relative to white, over the primary 
grades. This fact can of course be interpreted on the basis of an extreme hereditar- 
ian view of intelligence as the progressive unfolding of poorer genetic program- 
ming. It seems much more reasonable, however, to view such a decrement in 
performance as a function of the cumulative effect of a different (if not an “in- 
ferior”) type of environment and, more particularly, of gradually reduced moti- 
vation to adapt to the demands of such dominant figures as teachers in the white 
culture. In any case, the fact of such progressive decline is further evidence against 
the constancy of the IQ. 

In general, we may summarize present opinion on this issue by saying that most 
children remain in the general region of their initial IQ score, assuming appropriate 
testing conditions, but that quite marked changes are not uncommon. The IQ, like 
any other complex behavioral measure, depends upon a large number of environ- 
mental determinants; the specific nature of many is as yet unknown. 


Subsequent Development 

Substantial changes in IQ are of course possible, given appropriate changes in 
the person or in his reaction to the testing procedure. As the childhood period ends, 
however, the concept of IQ—a developmental index—quickly loses its significance. 
It was mentioned earlier that the Stanford-Binet test is of limited utility for adults, 
except under unusual circumstances (such as severe emotional disability, or low 
level of intellectual functioning). This fact follows partly from the nature of the test 
items but more basically from the fact that the basic intellectual functions that this 
kind of test measures simply do not develop much beyond the later childhood 
period. As a result, any developmental index cannot be expected to be of much 
further value. By the end of the childhood period, the average individual has 
mastered the basic intellectual tools and his further intellectual development will be 
along other lines. Adult intelligence tests are of course designed to utilize popula- 
tion norms based upon such other types of behaviors. An individual’s scores are 
then more appropriately expressed in terms of the Percentage of the norm popula- 
tion that he exceeds (percentiles, or centiles, with 50 being average) or in some 


similar statistical form rather than in IQ. Because of the popularity of the IQ term, 
however, an “IQ equivalent” is frequently used, even where the IQ itself is not at 
all appropriate; its real (nondevelopmental) meaning should be kept in mind. 


THEORIES OF INTELLIGENCE 


Thus far we have been considering mainly the methodological problems asso- 
ciated with intelligence testing and some of the main empirical results that have 
ensued from application of the tests. Theoreticians whose interest has focused on an 
interpretation of the nature of intelligence itself have also been active. In this 
section we shall review the major theories developed to “explain” intelligence, 
although these have tended to be more concerned with fully developed adult 
functions than with developmental issues. 


Spearman’s Two-Factor Theory ae 

The first highly influential theory of intelligence was advanced Pe ee Berean 
Psychologist Charles Spearman. He distinguished between a general factor, g, 
which was presumed to enter into each specific behavioral function, and more 
Specific intellectual capacities. 

Spearman’s interpretations were based upon the ı 
Procedures such as factor analysis, in which successive 
between test data so as to isolate statistical factors that are co 


clusters of data. 7 y £ 
_ Although there has been a continuing tendency to accept the notion of “gen : 

intelligence as the behavior potential tapped by the test batteries, aang 
two-factor theory was not generally accepted by other theorists. Nevertheless, 1t 
Served as a stimulus to continued research and theorizing and most of the subse- 


quent work was more or less directly provoked by it. 


the results of elaborate statistical 
correlations are computed 
mmon to various 


Thurstone’s Pri Mental Abilities ye 

Spearman’s hoer sia be regarded as occupying @ position va to sa ‘a 
à continuum along which degree of generality of intellectual Fa eae 
ordered for various theories. At the other end would be such views as st ot 
Who held that intellectual functions were for the most part discrete wirh re fewe Y. 
little relationship among them (a view that is similar to his theory 0 : a te 
training, discussed in Chapter 12). In between these two extrene peite 
view that clusters of mental abilities exist. Intelligence by ti tst Aan = 
Neither highly general nor entirely ‘fic, but would consist of a 


Clusters of associated functions , è 

$ ; Hig 

The best-known exponent of this type of theory is the American psychometri 
these so that nine primary mental abilities remaineds 

Wife, Thelma G. hig S further reduced the number to seven, for each of 


Which a special test batt aa 
' st battery was prepared. speed, the readiness to attend 
then envisioned were as follows: (1) "a 
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Divergent production 
Convergent production 


Transformations’ 
Implications 


Intelligence Maal “= epee A-17 A modet of Guittord's theory of 
the structure of the intellect. (From <. P. 


Guilford, Intelligence: 1965 model. Ameri- 
can Psychologist, 1966, 21, Fig. 1, ». 21. 
By permission of the American Psy<ho- 
logical Association and the author 


accurately to small details in perception; (2) spatial visualization, the ability to 
organize and manipulate spatial patterns; (3) reasoning, the ability to understand 
symbolic relationships; (4) memory, the ability to recall previously experienced or 
learned materials; (5) numerical ability, the facility of working with numbers, as in 
simple arithmetic; (6) verbal comprehension, the facility with which one can under- 
stand words in communication and manipulate them in planning; and (7) word 
fluency, the ability to find and use words readily in communication. 

; Thurstone’s research, like that of almost all the theoreticians in this field, 
involved the statistical techniques of multiple-factor analysis, many of which he 
himself devised. 


Guilford’s Structure-of-Intellect Model 

The most recent of these theoretical positions, and the one that is perhaps of 
greatest contemporary influence, is that developed by the American psychologist 
J. P. Guilford. His model of intelligence is a much more complicated one. As shown 
in Figure A-17, it consists of three basic dimensions: operations, contents, and 
products. Operations are mental processes (e.g., evaluation) that work on contents 
(€g. symbols) to make possible products (e.g., an implication), Of the total of 120 
possible factors in intelligence (five operations multiplied by four contents multi- 
plied by six products), a substantial number have been empirically m 

Guilford’s model has the great advantage of offering an analytic framework 


within which the manifold mental processes that are presumed to make up intelli- 
gence can be separately identified and related to each other. This research, like 

= all similar work, has been enormously facilitated by the application of high-speed 
electronic computer systems, and as a consequence accelerated progress in this 
field as in so many others may be expected. 


| Public opinion polls of a great variety have become commonplace in American life. 
People are regularly asked to state their opinions on a wide range of public issues as 
well as on matters of more strictly personal preference, such as with regard to an 
array of manufactured products. Many polls are essentially research instruments 
and as such are likely to have indirect effects on public affairs. Others, however, in 
particular political polls or “straw votes,” are believed to have direct and possibly 

profound consequences. 

| 

| 


DANGERS OF POLLING 


The kind of feedback that political poll results published in advance of an 
election can have on the election itself is not easy to determine. On the one hand, 
there is the possibility that the leader in the poll results may be hurt by a “sym- 
pathy vote” for the underdog, or by over-confidence and apathy induced by an 
apparent lead, especially if it is large and seems to be insurmountable. Thus Harry 
Truman’s unexpected and largely unpredicted victory over Thomas Dewey in the 
Presidential election of 1948 was believed by many observers to have been caused 
at least in part by the early polls operating in these ways, with the result that much 
of the public probably believed that Harry didn’t have a chance—and yet voted for 

in sympathy. 7 

On “i tan es there is the possibility of the leader in the polls being 
Substantially aided by a strong “bandwagon effect,” where undecided individuals 
are swayed in his direction presumably by their desire to be on the winning side. 
Moreover, and perhaps more important, the same sentiment may operate on those 
who provide substantial financial donations. It is clearly to their advantage to 
Support the winner; the influence they gain is much more likely to have significant 
Practical effects. Consequences of this sort were widely believed to have seriously 
hurt Senator George McGovern in his 1972 race against President Richard Nixon, 
when the early polls showed him with an enormous deficit in popular support. In 
this election, the results closely paralleled the landslide victory consistently pre- 
dicted by the polls. As ; 

The validity of these feedback influences of polls is difficult to ascertain, but 
there does seem to be a solid basis for concern, if, that is, one feels that people s 
decisions on crucial issues should be made strictly on the merits of the alternative 
Positions. A fundamental problem with opinion polls is that many people seem to 
assign more value to them than they deserve. The situation 1s similar to that found 
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in intelligence testing. As we have seen, the IQ is at best only a very approximate 
measure of general intelligence. Overevaluation of it, especially with respect to its 
stability, is responsible for all sorts of opinions and actions that have little real 
justification. Nevertheless, the IQ, if properly obtained, is probably a more stable 
and dependable measure than the group preferences that are commonly reported in 
opinion polling. In order to put the opinion poll in a more realistic perspective, 
therefore, some of its most important weaknesses should be spelled out. 


Basic Problems 

Two major types of problem confront the pollster. First, there is the problem of 
whom to poll; that is, how are the respondents selected so as to ensure that the very 
small sample polled is reasonably representative of the total population? Second, 
there is the problem of hoz to ask questions so as to obtain answers that are both 
valid (that is, really reflect the opinions of the respondent) and reliable (so that if 
repeated in the near future the same general results would be obtained). 

In addition to these two sets of problems, on which the better polling organiza- 
tions have worked hard and with considerable success, there are certain other 
weaknesses intrinsic to the polling method for which there is no real solution. 
There is no way, for example, for polls to predict the influence of future events, 
except perhaps to take additional polls (which may not always be practicable, on a 
time basis, if for no other reason). Thus no matter how “scientific” public opinion 
polls may become, they should never be accepted as final arbiters on any issues, and 
especially on such volatile matters as political campaigns. Nevertheless, it is 
worthwhile to consider the most important qualifications that the more respectable 
polls exhibit, because for better or worse polling promises to be a permanent 
feature of American life. Moreover, the more carefully operated polling services do 
have a remarkably high proportion of successes, especially in consideration of the 
extremely small size of their sample, with just enough failures to keep them honest 
and their users wary. 

REPRESENTATIVE SAMPLING. In an effort to have each significant category of the 
population to be sampled adequately represented in each sample, most public 
opinion polls use a quota, or stratified, system of selecting individuals to be 
questioned. That is, the proportion of each such segment of the population 
(women, men, various age categories, ethnic background, educational level, and the 
like) to the total population is maintained within the sample. 

An alternative technique, sometimes used as a spot-checking device on the 
stratified sample, is sampling by area. All the residents of the selected area are 
questioned, without exception if at all possible (in order to avoid bias that might be 
due to the most readily reached having markedly different opinions than the most 
difficult to reach). Area sampling avoids the problem of representative weighting 
but does introduce some new sampling problems. For example, unless the area 1$ 
relatively large (say, a large town or a small city), the economic, educational, 
related characteristics of one area are likely to differ from those of other areas that 
might have been selected but were not, so that again the basic issue of adequate 
representation to permit generalization of results back to whatever total population 


we are concerned with is likely to remain. Moreover, towns or even cities will also 
show regional differences among themselves. Thus the area sampling technique, 
although having certain advantages, shares some of the basic weaknesses of the 
more common stratification procedure. 

Some of the sampling perils of polling are best illustrated by notable past 
failures. A 1936 presidential poll by a respected national magazine, the Literary 
Digest, projected results so far from the actual election returns that largely as a 
consequence publication of the magazine ceased shortly after the election. In this 
case, the main factor contributing to the exceptionally large margin of error was the 
fact that the survey had been done by telephone, and therefore tended to sample 
much too heavily from the more affluent segments of socity. Because these 
segments were predominantly Republican in political affiliation, the poll results 
substantially exaggerated the Republican vote. But telephones, which were at that 
time somewhat more of a luxury than they are at the present time, were not 
necessary to vote; and the outpouring of votes from less affluent people, largely 
Democratic in sympathy, defeated not only the Republican candidate but also the 
unfortunate magazine. 

Pollsters have learned this kind of lesson well, 
lation is u nlikely to recur. There remains a substantial margin of error, even in the 
best of the polling procedures. Hence whenever an election is close, as several 
recent presidential elections have been, the sampling error may well exceed the 
actual difference between the candidates. 

POSING THE Questions. The other serious question about public opinion polling 
concerns the manner in which the questions are posed. On delicate social issues, 
when people’s attitudes are ambivalent, the precise wording of the questions can be 
crucial. Leading questions are all too often asked by certain political officeholders 
in their sampling of consituents’ opinions. 

_An early illustration of the potency of the 
cited from a 1945 postwar survey concerning W 
Some form of world organization. Two forms were used in separate samplings of 
the same population. When the subjects were asked simply if the “United States 
Should join a world organization with police power to maintain world peace” 81 per 
cent responded affirmatively. When the negative option was conspicuously in- 
cluded, however, by the phrase “or would you like to see us stay out,” only 64 per 
cent of the sample responded affirmatively. It is easy to see how much greater 
differences can be readily obtained by even grosser variations in wording and less 
Subtle suggestions one way or the other. 

blesome, perhaps because less often 


DEPTH or Conviction. An even more trou sae 
recognized, source of variation in poll results concerns the depth of conviction 


expressed by the respondent. This important feature of one’s opinions is rarely 
even considered, much less assessed, by pollsters. But polls that ignore it do so at 
their own risk. Related questions concern the honesty and even the insight of the 
respondents into their own opinions, but these are problems no poll or other survey 
Procedure can resolve; they raise the touchy question of the correlation between 
Verbalizations (say, intentions) and overt nonverbal behaviors. 


and such a catastrophic miscalcu- 


manner of posing the question can be 
hether the United States should join 
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USE OF POLLS 


The most clearly justifiable use of public opinion polling is in research projects 
of various sorts, including applied research efforts such as by political groups that 
seek relatively factual and objective information by which to steer their campaigns. 
In 1960, for example, the Democratic party attempted to assess the effects of 
various issues on voting behavior by a sophisticated computer simulation tech- 
nique. Over 130,000 opinion poll interviews were used to generate a hypothetical 
cross section of the voting public. Issues were fed into the computer and the likely 
response of various ethnic, regional, religious, socioeconomic, and sex groupings 
(480 combinations in all) were simulated. However, the Democratic Party did not 
use the simulation technique in 1964, and its use by either party in later elections is 
unknown. 

Informational polls in which public opinion is assessed on various public issues 
of current concern provide another example of the utility of opinion polling. But 
always the approximate and limited nature of any straw vote needs to be kept in 
mind and the results interpreted with due caution. In no case should society allow 
the use of polls to replace responsible decision making by its citizens. 


Statistics 

Although there are of course a good number of texts available on statistics for the 
behavioral sciences there is a scarcity of books that make this relatively complex 
topic reasonably understandable to more advanced students, let alone beginners. 
For a general treatment of statistics a good introductory source is Freund (1973). 
An especially lucid treatment of nonparametric statistics (e.g., chi-square test) can 
be found in Siegel (1956). 


Biology: Darwin and Mendel 

Charles Darwin’s epochal Origin of Species (1859) is more readily available as a 
second edition (1909). Neither Darwin nor his geologist friend, Wallace, was the 
first to suggest the general idea of evolution. The two opposed theoretical accounts 
of present-day animal and plant life—special creation and gradual (evolutionary) 
change—had been present from at least the Greek period on, but generally the 
special-creation view had predominated. This view was favored within the scien- 
tific establishment as well as by theologians in the Western world (for its concur- 
rence with the account provided in the Bible). A number of biologists in the 
eighteenth and early nineteenth century had suggested some kind of evolutionary 
theory, including Erasmus Darwin, Charles’s grandfather, but the idea had little 
scientific support. 

Darwin's great achievement consisted both in the enormous amount of data that 
he had amassed in support of the basic idea and the way in which he was able to 
coordinate these data. This more than his priority in time over Wallace is rê- 
sponsible for the fact that his name rather than Wallace’s is associated with the 
doctrine, or that they are not at least jointly credited. A book of direct relevance fof 


psychology is Darwin’s Expression of the Emotions in Man and Animals (1872); 
Ekman (1973) has edited a book reviewing a century of research on facial ex- 
pression stimulated by Darwin’s pioneer work (cf. also Chapter 15, p. 489 ff., for 
afuller discussion of this problem). Other useful volumes on the general problem 
of evolution and behavior have been published by Roe and Simpson (1958), 
Aronson et al. (1970), and Goodson (1973). Wickler’s Mimicry (1968) in paperback 
is an excellent source for some remarkable evolutionary adaptations. 

In the Soviet Union, biology was literally torn apart during the Stalinist era by 
strong official governmental support for the geneticist Lysenko, who was attempt- 
ing to apply Lamarckian principles in the propagation of plants. Severe retaliatory 
action was taken against the geneticists who supported the more orthodox Men- 
delian principles. At present, this situation no longer holds, and Mendelian prin- 
ciples of genetics are being gradually accepted by Russian scientists. 

An interesting contemporary attempt to find support for Lamarckism is Koest- 
ler’s The Midwife Toad (1972), but this effort has been severely criticized as 
technically untenable (Gould, 1972). t } 

The fascinating story of twentieth-century genetics is interestingly told in two 
recent historical treatments, The Gene: A Critical History by Carlson (1966) and 
Molecular Genetics, dealing with the more recent period of rapid progress, by Stent 
(1971). The three Europeans who independently discovered and appreciated the 
significance of Mendel’s research around 1900 were Correns, Tschermak, and 
deVries. 


Learning 
Choice of subject has come to 


functions that complicate matters in humans. Thi Id be an 
affairs because the oopchologiitt most closely concerned with this kind of noe 
—the clinical and personality specialists—tend to be most adamantly opposed to 
the use of animals as subjects. ne> 

A prominent aspect of i operant-conditioning procedure has been its perj 
tion of schedules of reinforcement. Two major types of schedule have been devel- 
oped, the ratio and the interval, to supplement continuous reinforcement (crf), 
in which every instrumental response is reinforced (rewarded). The ratio schedule 
reinforces the first response made after some set number of responses; = ieee 
ber can be fixed, producing a (fixed-ratio schedule, or vary from nie Canaan i 
the next, producing a variable-ratio schedule. In the interval schedule, : k 
response occurring after a set period of time is reinforced; variable-intervat an 
fixed-interval schedules are the counterparts of the similarly named ratio schedules. 

Schedules of reinforcement have been most often used in training peau in 
the free-operant situation. In this situation the subject is free to respond repeatedly, 
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as in the typical Skinner box. This procedure contrasts with the maze or even 
the runway, in which discrete trials are used because the subject is returned to a 
starting point after each response. 

One of the more effective techniques developed within the operant-conditioning 
framework has been that of shaping. This term refers to the selective use of rein- 
forcement to mold a response—“shape” it—by small changes over successive 
occasions until the organism is responding more or less as the experimenter 
wishes. A common example of shaping is the demonstration of complex manipu- 
lation of gadgets by common farm animals (e.g., chickens, rabbits) in shows at 
county or state fairs (cf. Breland and Breland, 1966, for a discussion of this appli- 
cation). 


Motivation 

The study demonstrating that an unelectrified grid is as effective as a shocked 
grid in measuring motivational strength in rats was performed by Margolin and 
Bunch (1940). The tension-system research and rationale is described in Lewin’s 
1940 paper. The doctoral dissertations by Zeigarnik and Ovsiankina were pub- 
lished in German. Lewin’s tension-system theory and the experiments performed 
to test it, including Zeigarnik’s, are also described in Marx and Hillix (1973). 

The Manifest Anxiety Scale (MAS) was devised by Taylor (1953). 

A projective test need not depend upon visual stimuli, Skinner (1957) has 
invented a device called a verbal summator in which the ambiguous stimuli are 
auditory. The subject is presented with a segment of unstructured human speech 
and asked to record what was said. The verbal summator, according to Skinner, 


consists of a phonograph or tape recorder which repeats a vague pattern of speech sounds at 
low intensity or against a noisy background. . . . The material sounds like fragments of 
natural speech heard through a wall. The responses tend to be unedited . . . because the 
subject remains unaware of the controlling sources and is usually convinced that he is 
ver repeating what he hears, although possibly with some inaccuracy (Skinner, 1957; 
p. i 


Personality Assessment 

An evaluation of the interview technique has been made by Matarazzo (1965). 
The pioneer work on the Q-sort technique was by Stephenson (1953). Butcher’s 
1972 book surveys the changing perspectives in objective personality assessment. It 
should be noted that behavior sampling is not always expensive, time-consuming, 
and complicated. For example, Kubancy (1973) has devised a behavior sampling 
code that can be used by elementary school teachers in a relatively simple and 
inexpensive manner. 

The early personality inventory developed for military purposes was the per- 
sonal Data Sheet of Woodworth developed in 1919. A comparison of delinquent 
and nondelinquent boys using the MMPI was made by Hathaway and Monachesi 
(1963). The OSS tests are described by Murray (1948). Feshbach (1970) describes 
the use of behavior samples in studying children’s aggressive behavior. Rorschach 
(1942) provides the initial rationale for the inkblot projective test known by his 
name; there is some evidence in support of the proposition that his ten cards make 


possible accurate assessment of such personality attributes as ego strength by a 
skilled interpreter (e.g., Zubin, Eron, and Schumer, 1965). The initial development 
of the other major projective test, the TAT, utilizing ambiguous pictures as stimuli 
for stories, is described by its developer, Murray (1943). 


Intelligence Testing 

The longitudinal study on gifted children in California was reported by Terman 
(e.g., 1937). A more general treatment of the gifted child is available in Trapp and 
Himelstein (1962), which also treats the retarded child. The neglected role of 
motivation in the performance of the retarded (in contrast to the more common 
assumption of neurological defect) has been emphasized by Zigler (1969). 

The early Iowa studies on constancy of the IQ are reviewed by Stott and Ball 
(1965). Skeels and Dye (1939) reported the initial improvement in IQ for the 
retarded children transferred from the orphanage to foster homes. The Sontag and 
Kagan report (1967) contains the observations made in the thirty-year longitudinal 
study mentioned. Hunt (1961) stresses the crucial and continuing role that envir- 
onmental factors play in determining intelligence. See also the notes in Chapter 9 
for further sources on this problem. 


Public Opinion Polling 

The research by the Democratic party was reported by Pool, Abelson, and 
Popkin (1964). An interesting and potentially significant recent development has 
been the attempt to relate physiological measures, automatically recorded as body 
chemistry changes by extremely sensitive new devices, to overt answers to typical 
Polling questions, Verbal queries designed to reveal deeper sentiments have been 
found often to be either incomplete (subject is not able to verbalize his feelings) or 
inaccurate (rationalizations typically intrude, or people tell the questioner what 
they think they should), Collaboration of political scientists and physiologiem in 
this new “biopolitics” program was instituted in the early 1970’s at the Stony 


Brook campus of the State University of New York. 
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his final supplement contains a great variety of topics, each of which 
relates in some way to an adjustment required of the human organism. 
The supplement starts with a concise account of the intriguing concept 
of social traps, defined as those social situations into which one is 
gradually induced to enter by the prospects of quick and perhaps easy 
rewards, only to find later that the consequences are more deleterious 
than anticipated and that the trap cannot be easily escaped. 

Section 2 describes the major forms of human behavior disorder, 
neuroses and psychoses. It is followed by a much briefer description of 
the related phenomenon of psychosomatic illness, in section 3. 

Psychological responses to the societal problems of crime and ag- 
gression are then recounted in sections 4 and 5, respectively. A some- 
what different kind of interpersonal adjustment—that of human love—is 
next treated, in section 6. 

The last section, 7, gives further consideration to the roles that the 
psychologist can play as he responds to his social obligations; it ends 
with a consideration of some aspects of vocational choice within psy- 
chology as an example of the decisions that are faced by the student 
in training. 


The new term social traps derives from the analogy that certain social situations 
have with fish traps. In a fish trap the unlucky organism is enticed into an 
apparently innocuous area by bait that promises a quick and easy meal, but once in 
the organism is unable to find the way out. Similarly, in many social situations, the 
human organism is lured into initiating behavior patterns that offer short-term 
rewards but that subsequently may prove to be distinctly unrewarding and perhaps 
even lethal, yet difficult to avoid. 

Three types of social traps have been described. The first of these, personal or 
one-person traps, has minimal social relevance but fits the basic paradigm of early 
rewards and subsequent penalties. The other two types are true social processes. In 
the so-called missing hero variety of group trap, social misfortune develops because 
no single individual offers to put himself out or to take some risk. In the other type 
of group trap, social difficulties develop when individuals pursue their own 
individual ways in search of short-term benefits, 


PERSONAL TRAPS 


Most personal traps involve the reversal of reinforcement conditions. In other 
words, the short-term positive rewards gradually diminish and ultimately become 
long-term disadvantages. In smoking cigarettes, for example, the early rewards are 
social (approval of peers, feeling of identification with peers or elders, and the like) 
as well as intrinsically biochemical. After smoking becomes an entrenched habit, 
however, its long-term risks (for example, of lung cancer or other health hazards) 


and other disadvantages (for example, continuing expense, pollution of breathing 
space of others, and the like) loom increasingly larger. A similar situation occurs in 
many cases of drug usage, especially when addiction develops; the initial kicks and 
social reinforcements give way to growing regret at the insatiable demand for 
regular intake of increasing dosages of the drug. A basically similar picture can be 
painted for many other more commonplace personal habits, such as nail biting, in 
which initially quite innocuous behaviors develop into nuisances and may take on 
serious sel{-punishing consequences. 

Although there are minor differences in the pattern of development of these 
various personal traps, they all seem to have one key feature: the individual is either 
ignorant of the ultimate negatively reinforcing consequences, like the typical fish 
that swims innocently into the trap, or he refuses to take them seriously enough to 
avoid acceptance of the short-term advantages that each offers. The latter situation 
is exemplified by the common feeling that “it can’t happen to me” as well as by the 
explicit acceptance of the risks. 


GROUP TRAPS: MISSING HERO 


The missing hero type of social trap is best illustrated by a notorious incident, 
the Kitty Genovese rape-murder in New York City. A total of thirty-eight people 
from nearby apartments watched at one time or another during the prolonged 
Struggle, yet not one even telephoned police. This startling incident stimulated 
Social-psychological research in which it was found that the presence of other 
People inhibits individual initiative in aiding a person in distress. In one experi- 
ment, for example, undergraduate male students observed a woman fall and cry out 
in pain. Pairs of subjects were less likely to offer aid than single subjects, and this 
Was especially true when the pairs were strangers. 7 k 

Although public apathy and the desire not to become involved hese often 
Cited as responsible for the puzzling failure of so many individuals to aid o! a in 
distress, social-psychological analysis suggests that situational variables am c s 
cach particular incident may be more profitably examined. In terms of genera 
factors, the tendency for each individual to look to others to take goes 
apparently very strong in relatively ambiguous situations in which the bees ae 
of the active contestants are not clear; this characteristic may be responsi e “el 
much of the failure of individuals to break out of this kind of social trap an 


become a hero, at least of sorts. 


GROUP TRAPS: COLLECTIVE HARM 


? : i the most common and probably 
The collective harm type of social trap is by far ber of individuals continue to 


the most socially dangerous. It develops when a num i 
Pursue their own individual aims but in so doing mysa airi aid 
values and the gains of society. This kind of trap is especially 


$ : ingl 
use it is insidious. It does not depend upon unethical behavior of any single 
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The initial illustration used to describe this kind of social trap is that of the 
commons, a public grazing ground characteristic of the New England village. Each 
individual is permitted to graze his animals freely in the commons. As long as each 
individual restricts the number of cattle and there are not too many individuals 
sharing the commons, it continues to provide a valuable benefit to all; however, as 
the individuals prosper and increase the number of cattle run in the commons, it 
eventually is overgrazed, the grass dies off, and it no longer is of value to anyone. 
The social trap develops because each individual pursues his own profitable way 
without regard for the ultimate social loss. 


Laboratory Games 

Psychologists have been active in designing laboratory-type games that simulate 
the conditions of the collective-harm variety of social trap and permit an experi- 
mental and theoretical analysis of the underlying mechanisms. Two of these games 
will be described as illustrative of the research that has been and can be done on this 
important social problem. 

THE PRISONER’S DILEMMA. The prisoner’s dilemma is probably the most actively 
researched game of its kind. The basic situation is that two prisoners have been 
captured by the police while committing some minor crime but are suspected of 
having committed more serious offenses about which they are being questioned. 
They are questioned and held separately, Each is given the following set of 
contingencies by the police (experimenter). If both confess to the more serious 
crime (each in a sense defecting on the other), they will both receive the standard 
sentence; if neither confesses (cooperation condition), they will be penalized only 
for the misdemeanor and will get off easily; and if one confesses and the other does 
not the confessor receives a reward and is released whereas the other is given a 
sentence twice as severe as the standard. 

In this situation it is arranged that the consequences (the so-called payoff matrix) 
favor defecting. Suppose that a subject defects. If the other subject also defects, 
both receive only the standard penalty. However, if the other subject pleads 
innocence, the defecting subject is actually rewarded as well as set free. 

The results of many experiments on the prisoner’s dilemma, in which successive 
trials are given the same pair of subjects, is that most often subjects get locked into 
either continuous defecting or continuous cooperation over a series of trials. The 
outcome of the first few trials seems to decide which pattern is adopted. Subjects do 
not continue to cooperate when their partners in crime are defecting and profiting 
thereby; unless cooperation is quickly initiated and proves mutually profitable, it 
is thus not likely to develop or persist. ; 

The analogy between these results and international relations is reasonably clear. 
The United States and Canada, for example, have locked-in cooperation arrange- 
ments, as reflected in their long and unfortified border, which has worked well for 
many years. The United States and the Soviet Union, on the other hand, have been 
locked into a mutually hostile and suspicious relationship, as represented by arms 


escalation, for over a quarter of a century, with cracks in the mutual hostility only 
recently having begun to appear. 

THE SELL-A-DOLLAR GAME. An even more interesting version of this basic type 
of social trap is the recently invented Sell-a-Dollar game. It is simple enough to use 
as a parlor diversion. One merely offers to sell a dollar to the highest bidder, but 
with one unusual and essential provision—the two highest bidders must both pay 
their bids to the auctioneer. Bidding can be started at one nickel and restricted to 
raises of one or more nickels. 

Although this may seem like a simple and foolproof activity to most participants 
at the outset (why should anyone pay more than its face value for a dollar?), the 
social trap soon becomes apparent. The first crucial stage occurs when the bidding 
Passes 50 cents. Although at that point the auctioneer is guaranteed a profit, and the 
bidders may desire to block such an unreasonable outcome, at the same time they 
do not want to lose their 50 or more cents, so they tend to keep bidding, and thus 
guarantee for the auctioneer an even greater profit. The second crucial point is 
reached when the bidding passes $1. From then on both bidders will lose money, 
but one will lose $1 more than the other, Thus the motivation to cut one’s loss 
keeps some people bidding themselves even deeper into the hole until finally (about 
the $4 point in one instance in which the game was experimentally attempted) the 
logically unreasonable bidding stops. 


BREAKING OUT OF TRAPS 


One of the advantages of adopting the reinforcement-type analysis of social traps 
is that such solutions to social problems are more readily envisioned than when 
causal allusions are made to genetic factors built in by evolution or to social or 
moralistic philosophies of one kind or another. Trying to solve social problems by 
appealing to good will, community spirit, or even moral scruples does not seem to 
Work very well. On the other hand, offering people increased benefits or bringing 
Vividly to their attention the long-range punishing consequences of behavior have 
been found to be effective means of changing that behavior and either preventing 
the development of the trap or breaking through it once it is started. : 

Take, for instance, the Sell-a-Dollar game described in the previous section. 
Suppose that when the bidding is just getting started, one bidder takes peal 
aside and arranges a split of the profit. Such side arrangements, if ~ o not 
involve too many people and can be arranged in sufficient time, are ex a ways 
of preventing the sheeplike bidding that can only intensify competition and ensnare 
all contestants into the social trap where everybody is a loser. Such side cae 
ments (e.g., the ban on atmospheric testing of nuclear weapons, negotiated by : 
United States and the Soviet Union before the “bidding” got completely out o 
hand) have been cited as offering the best way of breaking out of dangerous social 
traps in the field of international relations. ! ; 

More generally, there are various rearrangements of the reinforcement ae 
gencies that can be made well in advance of the crucial steps in redesigning soci 
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2. Behavior 
Disorders: 


Neuroses 
and Psychoses 


situations. Most of our current social problems seem to have grown, like the 
storybook “Topsy,” without any malicious intent on the part of the participants, 
No one, for example, planned the pollution of our environment that so suddenly 
became apparent to the entire nation. And everybody, certainly, is for a less 
polluted environment. It is only when concrete changes in the reinforcement 
contingencies are effectively made that such good intentions are turned into socially 
beneficial actions. Thus industries that pour out tons of smoky pollutants from 
their smokestacks will stop doing so when financial penalties are made sufficiently 
stiff, and children will spend time in collecting errant tin cans and old newspapers 
when appropriate positive rewards are offered. 

Reinforcing alternative behaviors (e.g., pipe smoking as an alternative to the 
more dangerous cigarette smoking) is an especially effective procedure. Bringing 
ultimate consequences into the immediate situation (as by making small monetary 
payments to disadvantaged youths in job training) is another essential step. Finally, 
the provision of appropriate supervisory controls can help to pick up much of the 
social slack that otherwise permits unfettered individual actions, as in the over- 
grazing of the commons, to produce social harm. Even the strongest proponents of 
the laissez-faire philosophy in government have been forced to accept certain 
governing agencies as essential to avoid economic and social chaos in our extremely 
complex world with its many interacting systems of reward and punishment. 


Here capsule descriptions of the major forms of neuroses and psychoses are 
provided, along with some discussion of the causal factors (etiology) and treatments 
associated with the various diagnostic categories. Table B-1 presents a summary of 
the major forms of neurosis and psychosis that are discussed, 


THE NEUROSES 


Anxiety Reaction 

The anxiety reaction is in one way the prototype of all neurotic reactions: it 
demonstrates most clearly and dramatically the existence of the anxiety that is 
assumed to underlie neurosis. This condition is marked by attacks of acute anxiety. 
They are assumed to be a pure expression of an underlying anxiety, unmarked by 
substitute symptoms such as characterize the other forms of neurosis. 

Attacks of acute anxiety are frightening and severely debilitating experiences. 
They consist of increasing uneasiness, of a diffuse sort, accompanied by severe and 
disturbing physiological reactions (¢.g., trembling, perspiring, copious sweating, 
irregularities in breathing, and pounding of the heart). Sedation alleviates the 
intensity of the reaction but obviously does nothing to relieve the precipitating 
conditions, 

Such attacks tend to be recurrent. Chronic anxiety at a much lower level of 
intensity fills the interval between attacks. The catch-all term nervous breakdown at 
one time was likely to be applied particularly to anxiety reactions as well as less 


Table B-1 Cijassification of Neuroses and Psychoses 


often to other neurotic reactions. “Battle fatigue,” a orcad Sone palit 
Overwhelming military stresses, is another typical illustration. rane Br 
formerly frequently prescribed for anxiety attacks, and may t y b vd 
ra apran karea r a i a bial oe 
S - i i n . are 
so permanently, once he retums to the old environment his anxiety is likely to 
return. The rest treatment is thus harmful to the extent that it leaves the underlying 
Precipitating conditions untouched 
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The anxiety reaction is the most common of all the neuroses. Moreover, it is a 
condition that may occur in practically anyone, under sufficiently trying circum- 
stances, at some time or other. Extreme and overt anxiety is a quite normal 
response to some emergency circumstances. When it becomes chronic, however, it 


‘takes on the characteristics of neurosis and requires therapeutic attention. 


Conversion Hysteria 

Hysteria is important not because it is commonly found, but because it shows so 
clearly the underlying dynamics of neurosis. Moreover, it was the type of neurotic 
disorder initially investigated and treated by Breuer and Freud (Chapter 3) and it 
is relatively well understood. 

Hysteria is often referred to as conversion because in its pure form it represents a 
conversion of a fundamental personality conflict into a physical symptom. The 
symptoms that occur, in the absence of any organic basis, are paralysis, usually of 
selected musculature; loss of sensory function, such as of vision; anesthesia, again 
usually of selected body parts; visceral complaints, such as choking or protracted 
coughing; and occasionally amnesia, or memory loss, which is again selective. 

The most striking aspect of the conversion reaction is its clearly instrumental 
function. Thus the soldier faced with anxiety-producing prospects of going into a 
battle may suddenly become paralyzed in his arms or legs and so uniit for battle; or 
the college student facing dim prospects of a different sort as final examinations 
approach may become blind, with equally advantageous consequences as far as 
avoidance of the anxiety-arousing situation is concerned. 

It is important to keep in mind that conversion reactions do not represent 
deliberate faking or malingering; they are genuine as far as the subject is concerned, 
and so their obvious instrumental value does not arouse overt anxiety. Moreover, 
hysterical patients are surprisingly calm and collected, especially in the light of 
their symptoms. The soldier whose legs have suddenly become paralyzed may be 
amazingly cheerful. 

The major problem with conversion reaction as a form of adjustment is that the 
Symptoms may remain long after the precipitating situation has passed. For 
example, the soldier who escaped from his fear of front-line destruction and from 
his fear of being considered by his fellows as a coward may still be paralyzed after 
the war is over. Because the victim of a conversion reaction is convinced of the 
reality of his problem, it does not disappear with the change in some supposedly 
unrelated circumstance. That would not be realistic. The hysteric is more than an 
actor: he has to play his-role so well that he believes it himself! 

Following Freud, the treatment for conversion hysteria is generally an attempt t0 
open up the basic conflict situation for the patient so that it can be consciously dealt 
with and the symptoms thereby removed. Apart from the obvious danger of 
precipitating too much overt anxiety if the treatment is not carefully done, there 1$ 
also the problem of new symptoms developing when the old ones are relieved but 
the basic conflict is not really resolved. This difficulty led to the psychoanalytic 
notion of stimulus substitution. Freud felt that merely treating the symptom is not 
good therapy because a hysterical patient was likely to replace one symptom with 
another unless the underlying difficulty was effectively handled. This issue is of 


relevance for contemporary, behavioristically oriented therapies in which symp- 
toms are directly treated without regard for such “deep” complications. 

Classic cases of conversion hysteria have involved sensory deficit, such as that of 
touch. When a patient reports such an anesthesia, it typically conforms to his own 
expectation of what it should be, rather than to the anatomical facts. Thus a 
physician frequently is able to determine that a true neural deficit does not exist, 
strengthening the liklihood that the determinants are psychological rather than 
organic. 

The classic paralyses and sensory deficits that once marked cases of conversion 
hysteria seem to have declined markedly in frequency. This decline is generally 
interpreted as a result of the increasing psychiatric sophistication of our population. 
Hysterical patients seem to be peculiarly sensitive in their symptomatology to the 
norms and expectations of society. Contemporary psychiatrists and psychologists 
are more likely to be confronted with vague visceral complaints, just as real to the 
patient but considerably more difficult for the professional to identify. The 
treatment, the uncovering of an initial traumatic experience, remains the same. 

Conversion reactions probably account for the majority of various kinds of faith 
healings. Sudden cures, as of blindness or paralysis, are readily explained in this 
way. The resulting testimonials, within or without formal religious auspices, must 
be evaluated with this factor in mind. It should also be noted that strictly organic 
conditions, such as broken arms or legs, are not subject to such radical and rapid 
improvement. 


Multiple Personality 

One version of conversion reaction that seems to have caught the fancy of the 
public is that of so-called dual or multiple personality. The attention that these 
cases have received is far greater than their actual frequency would indicate; less 
than one hundred cases have been reported in all. Nevertheless, multiple person- 
ality is a fascinating phenomenon and neatly illustrates how fundamental dissoci- 
ative processes can operate. y 

One of the best known of the classic cases was that of Miss Beau 0 
distinctly different personalities alternately appeared. These appeared to function 
autonomously; they were in some respects basically contradictory (e.g., a childish 
and hyperactive self compared with a prudish and moralistic self). 

The most renowned recent case of multiple personality has been that of a young 
woman who underwent psychotherapy as a consequence of debilitating headaches. 
Known as “Eve White,” she suddenly became “Eve Black” during the course of 
therapy. This quite different personality had apparently been active since Eear 
and was aware of the “normal” personality. The case was complicated by the 
emergence of further personalities and was portrayed in a popular motion picture 
under the title “Three Faces of Eve.” 

Table B-2 summarizes the personality differe 
Black, and Figure B-1 depicts one attempt to mak 
interesting personality. hele 

Much Sone ‘deni but more common is the simpler fugue, in which an 
individual becomes at least partially amnesic and flees his past, sometimes to take 


champ. Four 


nces between Eve White and Eve 
e a psychological analysis of this 
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Adapted from Thigpen and Cleckley, 1954, pp. 141-142. 


up an entirely new life. Facts of personal identification, relating to unresolved 
conflicts, are typically forgotten while basic skills and habits are retained. If 
memory of the individual’s life returns, there is likely to be amnesia for the 
intervening activities; but the apparently spontaneous and regular alternation of 
entire personalities that marks the more extreme condition of multiple personality 
does not occur. 


Mother Love B-1 Meaning systems for Eve White 
and Eve Black as determined by the se- 
mantic differential (ct. Chapter 7, p. 189). 
The meaning systems were produced by 
the subject's placement of the various 
verbal stimuli on good-bad, strong-weak, 
and active-passive dimensions. It is ap- 
parent that marked differences in the 
ratings occurred under the two person- 
alities. (From C. E. Osgood, and Z. Luria. 
A blind analysis of a case of multiple per- 
sonality using the Semantic Differential. 
Journal of Abnormal and Social Psychol- 
ogy, 1954, 49, 579-591.) 


Eve White 


Obsessive-Compulsive Reactions 

The obsessive-compulsive reactions are marked by persistently recurrent ideas 
the person seems unable to block or reject and similarly recurrent impulses toward 
some particular motor behavior. The ideas are usually unreasonable and recognized 
as such (e.g., that one is going to fail all his college courses, in spite of his having a 
good grade record). The motor behavior is also irrational (e.g., constant washing of 
one’s hands, or eating or dressing in some ritualistic manner) but the person feels 
extremely uncomfortable unless it is performed. 

The closeness of these neurotic symptoms to “normal” behavior (¢.g., avoidance 
of stepping on cach crack in a sidewalk or having some particular tune run through 
one’s head) should point up the fact that neurotic behavior is, generally, an 
exaggeration of commonplace behavior. When the compulsion is itself intensified, 
itmay turn into dangerously antisocial activity, such as pyromania (the compulsive 
need to set fires) or kleptomania (the compulsive need to steal). a 

Severe and irrational fears, known as phobias, are sometimes characteristic of the 
obsessive-compulsive patient. Practically anything can become the object of this 
groundless yet persistent and often overwhelming fear. The more common phobias, 
Which in mild form are again found in many otherwise quite normal individuals, 
are the excessive fear of high places (acrophobia) and the fear of closed places 
(claustrophobia). n Nisi 

The fact that these particular fears have some basis in reality, that is, high places 
and closed places can be dangerous, helps to account for their frequent occurrence 
in mild form. But it is the exceptional intensity and persistence of such fears, far 
beyond any reasonable basis, that marks their occurrence in the neurotic person. 
For example, the person who has an abnormal fear of closed-in places may be 
unable to ride in elevators. In this respect as in so many others it 1s fhe person's 


own overreaction to normal conflict situations that we Jabel gete yon ca 
becomes sufficiently exaggerated and abnormal. But there is no eri = ae 
etWeen normal and abnormal; extreme but still normal reactions merge g y 


into mildly neurotic ones. 


Character Disorder: Psychopathic Personality 3 

: Psychopa : cael 
Character disorders include a broad category of Se ils who 
disorder, containing a variety of diagnostic conditions. In gen a riate manner 
tre said to have a character disorder behave ip 8 peni T do so without 
“hough often without becoming outright areren ati of the usual sort. 
€ usual compunction, lacking both responsib behavior is apparently due more to 


In other words, their chronically inappropriate ar than to a lack of competence, 


although this may times be involved. 

Suh hs my ao ties rach ose le 
ciopaths, as well as psychopaths. They are a Aw lying and other more 
ruthless in going after their objectives. Many are aaas ali ts to their own 
Subtle forms of deception. They are often adept at eas $i a onal 
‘nds. Their ability to influence others is re many such individuals are 
Characteristics, as well as their lack of the usual scruples; 
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Table B-3 Characteristics of the Psychopath 


Adapted from Cleckley, 1964, p. 265. 


charming and attractive, at least at first. When their essentially selfish and atypical 
behavior patterns become apparent, however, they experience increasing difficulty 
in obtaining their ends. The generally blasé attitude that they customarily exhibit 
may then begin to fade and overt anxiety develop. Table B-3 lists the most 
commonly observed characteristics of psychopathic personality. 

A classic illustration of a psychopathic personality is the chronic impostor who 
succeeds, for a time at least, in convincing people that he is of royal blood, or a 
university professor, physician, or surgeon. Once uncovered, he is likely to move 
on—unless he has broken the law and ends up in jail. Some chronic criminals are 
also psychopaths, but the majority are not. Most psychopaths are less dramatic than 
these examples, expressing their antisocial tendencies in much milder form, and 
thus are not so readily detected, 

The diagnosis of psychopathic Personality is much easier than the treatment. As 
a matter of fact, the usual forms of therapy are typically ineffective, Fortunately, 
however, most psychopaths exhibit their peculiar behavior patterns most strongly 
during their youth, and as they grow older seem to settle down into less socially 
objectionable behavior. As with most neurotic reactions, all of us tend at one time 
or another to show some hint of Psychopathic behavior, What distinguishes the true 
Psychopathic personality is the chronic as well as much stronger expression of these 
tendencies in antisocial ways. 


BEHAVIOR PROBLEMS RELATED TO NEUROSES 


The problems of alcoholism, drug addiction, and suicide are listed here because 
they represent inappropriate means of coping with life. 


Alcoholism 

Although not a true neurosis in the usual sense, alcoholism shares some of the 
central features of neurosis and so may be considered here. The alcoholic is an 
individual who has become emotionally dependent upon frequent, excessive intake 
of alcoholic beverages, apparently adopting this means of coping with his conflicts. 
He thus becomes increasingly incapable of more realistic means of handling his 
problems. Ultimately, if not checked in time, he may become psychotic. 

Alcoholism typically proceeds in a characteristic pattern. In the prealcoholic 
phase, social drinking, partly engaged in to reduce tension, changes to daily 
drinking, and hence solitary drinking. The step is perhaps the most crucial one. In 
the beginning of true alcoholism, blackouts begin and morning drinking may be 
engaged in as a means of coping with the hangover. Subsequent developments 
typically involve progressive loss of control over drinking, loss of family and job, 
disturbed intellectual functions, hallucinations, and ultimately psychosis. 

Traditional psychotherapy, which is a relatively slow process, is not especially 
effective once alcoholism is well underway. The social pressures exerted by 
Alcoholics Anonymous seem to be the most effective therapeutic agency. The 
reassurance and social support from cured alcoholics made available by this mutual 
aid association appear to help the alcoholic learn, or relearn, more productive 
habits. 

Alcoholism is a major health as well as social problem. It is conservatively 
estimated that 4 per cent of American males and 1 per cent of American females are 
alcoholic. Concentration on prevention of that early shift from purely social to 
individual and daily drinking would seem to be the most feasible way to check this 
Scourge. Special caution seems in order for males who are concerned about their 
Masculinity and are basically dependent, yet have inadequate control of their 
impulses; these are the main personality features that seem to be associated with a 
Predisposition toward alcoholic excess. 


Drug Addiction 

The term drug addiction usually refers to involvement with heroin or some other 
derivative of opium, because these are the major addictive drugs. There does not 
Seem to be a “drug personality.” There are similarities to alcholism in the process 
by which addiction proceeds. Addicts pay an enormous psychological and social 
Price for the momentary pleasures provided by these drugs. Physiological as well as 
Psychological dependence on frequent “fixes” requires the user to find money to pay 
the exorbitant prices resulting from the illegality of these drugs. Criminal mres 
may be engaged in, as the addict’s whole life revolves around the drug and how to 
Obtain it with sufficient regularity to fend off the distressing withdrawal symptoms. 

The enormity of this problem can be seen in this quotation: 


There are more than a half million Americans who use heroin. Most are EES 
Support their habit by committing crimes such as burglary, prostitution and rob z pié 
or $50 a day heroin habit would require $150-$200 in stolen property to sustain the addict 
for a single day. It is estimated that half of all property crimes in New York City are 
Committed by narcotics addicts. The cost to the nation in property losses is several billion 
dollars a year. The human costs are incalculable [Ognibene, 1972]. 
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Although the ultimate course of drug addiction may be less severe than that of 
alcoholism, with which it is often compared, heroin addiction proceeds at a much 
more rapid pace than alcoholism. One is “hooked” after steady intake for just a few 
weeks. Moreover, the drug addict is just as resistant to treatment as the alcoholic, 

Two means of treatment offer some promise. First, there is the substitution of a 
less addictive drug, such as methadone, which enables the patient to engage ina 
more nearly normal life. This procedure, however, is still controversial, in part 
because methadone is itself addictive. Many experts believe that complete with- 
drawal (“cold turkey”) treatment is preferable, in spite of the fact that a very high 
percentage of addicts who have been “cured” this way return to the habit within a 
relatively short time. The second kind of treatment is the development of the 
Synanon movement by a group of ex-addicts, who intended to function in the 
manner of Alcoholics Anonymous. It remains to be seen if this group will be as 
effective for drug addiction as its counterpart seems to have been for alcoholism. 


Suicide 

Many suicides are apparently unrelated to neurosis (e.g., Japanese hari-kari, a 
form of cultural conformity; or the response to intractable, incurable pain). 
Nevertheless there is a considerable amount of overlap between the precipitating 
factors that produce neurosis and those that have their outcome in suicidal at- 
tempts. Among these factors are excessive shame and guilt, feelings of extreme 
helplessness and alienation, severe depression, and hostility. 

Recent research indicates that most people provide a number of cues, such as 
implicit or explicit suicide threats, before they actually make an attempt on their 
life. Unfortunately, however, these cues are often ignored or, if noticed, not taken 
seriously. Attention should always be paid to such threats, especially by parents and 
other responsible persons, even if some persons do use such threats only as a way of 
manipulating others, 

Another hopeful development is the recent establishment of emergency aid 
centers in many of the larger cities in the United States. The twenty-four-hour 
daily telephone monitoring provided by these centers has probably prevented many 
suicides and steered people in need of help to emergency medical and psychological 
resources, 


THE ORGANIC PSYCHOSES 


In a relatively small number of psychotic diagnostic categories an organic basis 
has been definitely implicated. 


Senile Psychosis 

The most important of the organic psychoses in terms of frequency is senile 
dementia, which results from aging and particularly from brain damage resulting 
from hardening of the arteries (cerebral arteriosclerosis) or hemorrhaging of the 
arteries in the brain (stroke). This physical impairment causes progressive detet- 
ioration in ability to think and to remember. Thus victims become increasingly 


unreliable in everyday functioning and require assistance in order to survive. For 
example, they cannot remember whether or when they took a prescribed medicine 
or that they just turned on the gas stove. 

Almost one quarter of the first admissions to public mental hospitals fall into this 
category. Because there is little therapy available for this kind of patient, most 
senile psychotics simply while away their time in the hospital without meaningful 
activities and receive only perfunctory attention. Because this kind of patient 
tends to fill up the hospital and remain there for the remainder of his life, requiring 
primarily custodial care, there have been attempts to have senile psychotics placed 
in less expensive, more custodially oriented institutions than the mental hospital is 
supposed to be. 


Alcoholism 

Approximately 15 per cent of all first admissions to public mental hospitals are 
accounted for by alcoholic patients. The first distinctly abnormal stage they enter is 
that of delerium tremors, acute agitated tremors marked by fearsome hallucinatory 
experiences. As the disease progresses brain damage occurs, produced in part by the 
inadequate diet (especially lack of necessary vitamins) associated with excessive 
alcohol intake. Fully psychotic symptoms then begin to appear, and treatment 
becomes progressively hopeless until death occurs. 


Organic Brain Disorder à 3 

Slightly over 5 per cent of first admissions to mental hospitals are diagnosed as 
having some sort of organic brain disorder, clearly a catch-all kind of classification. 
Although some of these cases are attributed to brain injury or severe epileptic 
condition, a small but homogeneous group of these is classified as paresis, the end 
product of that 5 per cent of untreated cases of syphilis in which the syphilitic agent 
(spirochete) attacks the central nervous system; once this occurs, as long as two or 
three decades after the initial infection, the patient begins to show the usual 
Symptoms of psychosis (memory losses, judgment lapses, sensory and motor 
impairments) and is ultimately reduced to a purely vegetative condition before 


death mercifully intervenes. 


THE FUNCTIONAL PSYCHOSES 


Three major functional psychoses have been diagnostically defined. ai ri 5 
most important of these is a broadly defined condition, schizophrenia, whic! A 
thus far thwarted the best efforts of a great variety of investigators who have 
attempted to discover its causes and its cures. The affective psychoses, ward 
called manic- depressive psychosis, constitute the second most ws bien weil 
functional psychoses. Paranoia, rarely found in a pure state in hospitalized patien 
at least, is the third diagnostic category. 


Schizophrenia 
Originally called dementia praecox, on the mistaken assumption that Stes ot 
Psychotic condition that mainly struck during youth, schizophrenia is no 
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to attack people at all ages and in all social and cultural settings. The term actually 
refers to a rather loosely related set of diagnostic categories that will probably be 
differentiated into finer classifications once the diverse psychotic reactions now 
labeled schizophrenic are better understood. 

Schizophrenic reactions constitute the biggest single mental health problem. 
Fully one quarter of all first admissions to mental hospitals are thus classified, and 
approximately one half of all neuropsychiatric hospital beds are occupied by such 
patients. The disproportionality in these figures is accounted for by the fact that 
schizophrenic patients typically remain for longer periods in the hospital, and once 
released, are more likely to return for further treatment. They constitute about one 
quarter of the total number of all hospital patients at any one time in the United 
States. 

Schizophrenic reactions are frequently marked by severe perceptual and inter- 
pretive disorder. The timeless, flat, black-and-white world of the schizophrenic 
contains frightening visions, in which familiar things have suddenly gone strange. 
The faces of his friends may suddenly become cruel. A schizophrenic girl described 
such an experience: 


I went to my teacher and said to her, “I am afraid. . . 2’ She smiled gently at me. But her 
smile, instead of reassuring me, only increased the anxiety and confusion for I saw her 
teeth, white and even in the gleam of the light. Remaining all the while like themselves, 
soon they monopolized my entire vision as if the whole room were nothing but teeth under 
a remorseless light . . . [National Institute of Mental Health, 1972, p. 2]. 


The term schizophrenia, meaning literally a mental splitting, represents one of 
the primary features of schizophrenic behavior, the apparent split between thought 
and affective processes. The typical schizophrenic patient is emotionally apathetic, 
and is prone to display emotionality inappropriately related to his thinking, as 
expressed in his speech, or his situation, Associated with the blunting of emotion- 
ality is a progressive withdrawal from social contact and the patient’s real envi- 
ronment. He seems to be living in a world of his own; when this common symptom 
is Pronounced he is said to be autistic (pathologically self-centered). Delusions 
(intellectual distortions of reality) and hallucinations (perceptual distortions of 
reality) are commonly observed. Finally, extremely bizarre behavior (e.g., holding 
one posture for hours on end) and Strange, incoherent verbal expression (€.8+ 
frequent use of nonsense words) are found in many of the more advanced cases. In 
all cultures and societies such peculiar and incomprehensible behaviors have 
elicited fear and wonder rather than sympathy and attempted understanding. 

i DIAGNOSTIC CATEGORIZING. Psychiatrists have attempted to bring some order 
into this bewildering display of symptoms by a number of diagnostic systems. 
Traditionally, the simple schizophrenic shows progressive alienation from society 
and withdrawal into his own world without many of the other, bizarre behavioral 
symptoms; the onset of this disorder is insidious and the first clear, overt sign of 
undue difficulty may be the dropping out from academic or occupational activities. 

The hebephrenic schizophrenic shows some of the more striking symptoms— 
heightened but inappropriate affect (e.g., loud laughter without any apparent 
cause), inappropriate speech (e.g., disorganized and fragmentary talk to imaginary 


companions), and unsystematized delusions and hallucinations (e.g. apparent 
visitation by God or spirits of some sort). 

The catatonic schizophrenic is mainly characterized by extreme immobility and 
may sit or stand for long periods in one posture, with occasional intermittent 
periods of anger; that he may be perceptually and intellectually alert even during 
these periods of immobility and apparent complete withdrawal from the real world 
is suggested by his often being able to recount accurately, on later questioning or 
even spontaneously, exactly what was said and done by others in his presence. 

The last of the orthodox diagnostic subvarieties of the disorder is the paranoid 
schizophrenic. In that condition the patient’s primary symptoms are delusional. His 
delusions tend to be highly systematized and elaborated and are most often related 
to persecution (e.g., the notion that someone is after him) or grandeur (e.g., the 
notion that he is some exalted personage). It is not always easy to distinguish this 
diagnostic category from that of simple paranoia; in general, if there is any 
significant deterioration of personality, such as substantially reduced social interest, 
in addition to delusions, the patient is considered to be paranoid schizophrenic. 

Few experts are really satisfied with this traditional diagnostic scheme, especially 
because so many patients show mixed symptomatology (and so are often simply 
classified as chronic-undifferentiated, a catch-all category that tells very little). 
Another, more dynamic way of categorizing this disorder is in terms of the onset of 
the symptoms, By this scheme a reactive schizophrenic is one whose symptoms 
seem to develop suddenly, and a process schizophrenic is one whose disorder is 
More insidious, perhaps extending over a period of years. The distinction is 
important, insofar as it can be accurately applied, because there is a substantial 
relationshi p between suddenness of onset and favorability of prognosis; that is, the 
quickly developing case (reactive category) appears to be most amenable to 
treatment and improvement. The slowly developing (process category) case is 
extremely resistant to treatment and less often shows spontaneous improvement 
(remission), Presumably this difference is related to the greater stability of thought 
and feeling patterns that operate over longer periods of time, ae 

EtIoLoGy. Many now believe that schizophrenia is a mixed condition containing 
More than a single underlying process and that it must therefore have multiple causal 
(etiological) factors. Unfortunately, to date there has been little success in aad 
ing any of such presumed causal factors. Genetic and biochemical bases have a 
been suspected, and are in a general way supported by data showing the Pag 
8teater incidence of schizophrenia in more closely related individuals, suc = 
identical twins as compared with fraternal twins or siblings, and the aati o 
some of the behavioral symptoms to chemical treatment (e-8-5 the occasional n a 
of more of some chemical in the blood of schizophrenic patients than in paip 
Patients). But there are serious problems of interpretation with all such as g to 
date neither a specific genetic basis nor a specific chemical mechanism s been 
conclusively demonstrated to underlie the schizophrenic reactions. a. 

Evidence for specific causal factors in the environment 1s little a a 
theless, most psychologists probably believe that a general pada y x 
Social environment, and a corresponding improvement in the way that in i u: : 
learn to handle stress, would result in a significant decrease in the incidence o 
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SUPPLEMENTS neuroses. Some suggestive support for this proposition can be found in the 
susceptibility of the behavioral symptoms to environmental manipulations. 

In sum, the evidence thus far seems to implicate both heredity and environment 
as responsible factors in schizophrenia. The type of interaction between heredity 
and environment that produces schizophrenia is what researchers need to discover. 

TREATMENT. In general, the prognosis for the patient labeled schizophrenic 
remains distressingly poor. Often a new method of treatment appears, with initially 
strong positive support (e.g., the drug metrazol, inducing severe shock), but 
invariably the effectiveness of the treatment is downgraded or even shown to be 
nonexistent as more thorough and better-controlled tests are applied. Some im- 
provement in symptoms, at least, can now be effected both by chemical treatment 
and environmental manipulations. 

The most promising of the new types of chemotherapy involves the use of the 
tranquilizer drugs (e.g., chlorpromazine); these chemical agents appear to reduce 
tensions and lower anxiety levels without significantly affecting cognitive and 
intellectual functions. They can thus produce quick and dramatic changes in 
patients’ behavior on the wards and also help to shorten their stay in the hospital. 
They are believed to be mainly responsible for the fact that the total number of 
patients in mental hospitals in the United States has decreased since about 1955, 
although the rate of first admissions has not. But although this treatment certainly 
alleviates the behavioral problem, it apparently does not strike directly at the 
underlying determinants of the disorder. 

Sensitivity of even chronic schizophrenic patients to learning and motivational 
factors has been demonstrated. In one interesting investigation, biochemical and 
learning manipulations were combined. Patients were given regular doses of insulin 
to reduce their blood sugar, thus inducing a potent hunger drive. The patients were 
offered candy incentives for performing simple tasks, which they were able to learn, 
and they were also able to undertake a certain amount of verbal reasoning. These 
subjects were then shifted to social rewards having been broken out of their chronic 
lethargy, and they were amenable to some improvement in social relationships. 

Of greater immediate relevance, however, is the presently widespread and 
growing utilization of the techniques of operant conditioning (cf. Chapter 11). In 
the so-called token economy an entire ward of chronic schizophrenic patients may 
be placed in a strikingly new social setting. They are rewarded by tokens, which 
can be exchanged for various privileges, such as being allowed to leave the war d 
briefly or to see a movie, on the basis of their engaging in desired activities, such as 
coming promptly to meals, combing their hair, and the like. Remarkable improve- 
ments in these simple but chronically neglected behaviors have been reported in 
such experimental wards, and many hospitals are now beginning to take steps tO 
make this kind of carefully controlled environment a permanent feature. 


The Affective Disorders: Manic-Depressive Psychosis 

In the affective psychoses, formerly more often referred to as manic-depressive 
psychoses to indicate the dual and cyclic character of many cases, the primary 
symptoms all relate to extremes of mood and emotionality. The manic phase shows 


tient with exaggerated excitement and elation, far beyond what one might 
on the basis of any conditions in the real environment; the depressed phase 
him with similarly exaggerated despondency and sadness. The term affective 
osis has come to be preferred to the manic-depressive label because most 
ents alternate between one or the other of these extremes, most commonly 
sion, and a normal emotional state, rather than between the two extremes. 
imately 10 to 15 per cent show both phases. If there is predominant 
ive disturbance without significant unrelated distortions of thinking and 
ment, the chances are that the psychiatric diagnosis for a newly admitted 
ent will be affective rather than schizophrenic. Approximately 10 per cent of 
admissions to mental hospitals are accounted for by the affective diagnostic 

. Because such patients typically revert to a normal condition, most of 
hem are eventually released from the hospital. 

TIOLOGY AND TREATMENT. No agreement exists on any specific eti 
tive psychoses, although there are some suggestions of genetic and 
factors being implicated, as well as behavioral circumstances (e.g.5 
‘Conscience in adulthood, rejection in early childhood). ~“ 

The major function of treatment is to reduce the severity of the condition and 
the dangers of irrevocable action, such as suicide, during the extremes of the manic 
and the depressed phases. During these periods contact with reality is lost and 
hallucinations and delusions are overtly expressed. The manic patient is a threat 
both to himself and others, because of his tendency toward physical acting out of 
his impulses; the depressed patient is mainly a risk to himself. 

g therapy is helpful in alleviating these tempestuous swings of mood, and 
electroshock therapy is still being used to reduce psychotic depression (although 
With no clear theoretical rationale ever having been found). However, because most 
affective psychotics show normal remission, even in the absence of treatment, there 
to be somewhat less concern for them than for the more resistant schizo- 


ic patient. 


ology for the 
biochemical 
overly rigid 


Paranoia : if there is 
Paranoia, or paranoid state, is relatively uncommon, mainly because roth 
any evidence for personality aberrations other than the delusions themselves the 

is of paranoid schizophrenia is likely to be made. me 
The delusions of the true paranoiac are extremely systematic vider) hs 
ously elaborated. Once his premises are accepted, practically any potenti Hae 
into the delusional system (cf. Chapter 7, P- 207, for a goa iors 
cussion of this process). Moreover, they tend to be more effective becaus vais 
to maintain normal social contacts. As a matter of fact, oe i she seal 
Paranoiac are sometimes effective to a degree beyond that TE cee 
Anticipated, because of his intense preoccupation with them and Sekr 
single-minded activities. The careers of er esac + id eee 
r Adolf Hitler have been interpreted in this way- ; is ki 
Therapy is notoriously inadequate for a 0 Age ire pa 5 
tsees a psychiatrist or psychologist his delusions are so We" Tet” Toh ape his 
a part of his personality that they defy the stoutest attempts 
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3. Psycho- 


somatic Illness 


thinking. The milder form of delusional condition, usually called paranoid person- 
ality, is more common. Most persons with this condition remain undetected and 
therefore untreated. They generally live out their lives without undue disturbance, 
beyond the inconvenience they may cause to their relatives and associates. 


This section treats the topic of psychosomatic illness in two parts. First, we look at 
an influential conceptualization, the general adaptation syndrome, which is believed 
by many to underlie the more dramatically visible cases of psychosomatic illness. 
The varieties of such illness and some of the main conclusions that can be stated 
about them are then surveyed. 


THE GENERAL ADAPTATION SYNDROME i 


The general adaptation syndrome is an attempt to pinpoint the course of the 
body’s responsivity to severe and continued stress conditions. Emotions allowed to 
persist uncontrolled as well as all other types of stress (e.g., disease, severe wounds, 
chronic physical strain) are seen as the causative agents in the syndrome. Three 
discrete stages in the body’s defense against severe stress are envisioned, as 
described in turn. 


Alarm Reaction 

In essence the first stage, the alarm or emergency reaction, is the pattern of 
autonomic reactivity described in Chapter 15 (p. 482). The alarm reaction prepares 
the body for immediate action. Normally, the emergency ends, with or without 4 
successful adaptation by the subject, and the physiological changes then subside 
accordingly. Research with a large variety of different animals and a broad 
spectrum of stressors (e.g., poisons, infections, starvation, extreme temperature) has 
indicated that the same general pattern of physiological activity occurs in all of the 
cases. The similarity of the complaints that accompany many different forms of 
human illness is consistent with this result and the general theoretical position. 


Resistance 

The stage of resistance develops when the stress is not satisfactorily removed by 
the first stage, but instead persists as a direct threat to the organism. Emergency 
reactions of the body can be maintained for only so long. The physiological 
changes associated with the immediate (emotional or otherwise) reaction to the 
emergency disappear. In their place the organism resists the stress by developing: 
more specialized defenses, in accordance with the nature of the stressor (the alarm 
or emergency reactions are undifferentiated). This process seems to be mediated b; 
the hormonal products of the anterior pituitary (ACTH—andrenocort icotrophic¢ 
hormone) and the closely related adrenal cortex (cortin). The adrenal gland a F 
enlarges during this period of intense secretory function; thus its increase E 
physical size is a reliable sign of stress. An important side effect of this differ- 


entiated reaction is that it tends to leave the organism unusually susceptible to other 
forms of stressors. Thus a human patient with a virus cold may be vulnerable to 
secondary bacterial infection, or an individual who has just satisfactorily adjusted 
to, say, the emotional threat posed by the loss of his job may be faced with a newly 
surfaced marital problem which he is poorly equipped to face. 


Exhaustion 

The stage of exhaustion, in which the organism has depleted its physiological 
resources and is in an extremely vulnerable condition generally follows in those 
cases where resistance during the second stage is not adequate and the stressor 
persists. As the hormonal secretions from the anterior pituitary and the adrenal 
cortex now begin to falter, the initial physiological reactions, which are appropriate 
in a temporary emergency but not a chronic situation, begin to reappear. Unless 
some external agent intervenes, or the stressor ceases of its own accord, death of the 
organism is likely to ensue. 

The interaction of emotional tension with physiological depletion of the exhaus- 
tion stage is believed responsible for many of the psychosomatic disorders (e.g., 
ulcers, hypertension) that ravage the human organism. The development of 
tranquilizing drugs has helped to prevent much of this ultimate personal disaster. 
Tranquilizing drugs were designed to act specifically on the physiological reactivity 
that accompanies emotional arousal, while leaving the other physiological functions 
(such as the intellectual and the vegetative) essentially free to operate normally. 
Other sedatives are unsatisfactory for this purpose because they reduce indiscrim- 
inately all the physiological functions of an individual. ‘ 

There is a price to be paid—or at least a risk to be run—in the use of tran- 
quilizers. This risk is that, even apart from individual differences in reactivity and 
Some side effects, the tranquilizers do nothing at all to alter the basic situation; they 
are strictly ameliorative agents. Thus they provide time and opportunity for 
Positive steps to combat whatever factors were responsible for the emotional 
Overarousal in the first place, but if too much dependence is placed on these 
Convenient chemical agents the organism is not likely to be helped in the long run. 
Rather he will find himself back in the same unfortunate situation, and perhaps 
Tesorting again to the ameliorative services of the tranquilizer, thus recycling the 
forces that have just run their course but not really improving his basic adjustment. 


PSYCHOSOMATIC DISORDERS 


The psychosomatic illnesses provide the most dramatic illustrations of the pri 
of emotionality to produce both physiological dysfunction and actual aiza z 
(tissue) damage. The extent to which emotional factors are substantially invo an s 
Physical symptoms is staggering; physicians themselves typically estimate ae 
to 75 per cent of their patients have primarily emotional (or ciate a 
than physical disorders. Moreover, there is a wide range of psychosomatic disorder; 
no body system is immune from this kind of attack. 
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Circulatory System 

Perhaps the most striking psychosomatic cases involve the circulatory system. 
The many idiomatic allusions to the heart—being broken-hearted, wearing one’s 
heart on one’s sleeve, the stopping or leaping of the heart in fright or joy, and the 
like—attest to the popular recognition of this relationship. An especially news- 
worthy case involved a middle-aged New York man who was severely frightened 
by an automobile lurching out of control toward him, until it struck a pole; within 
the hour he was dead from a heart attack, a victim of failure of the general 
adaptation syndrome. His widow sued the automobile owner for damages, on the 
ground that her husband’s heart failure was caused by shock as a result of the 
driver’s negligence; legal history was made when the sum of $740,000 was awarded 
after a court ruling that the man had been, literally, frightened to death. 

Less spectacular but probably more insidiously damaging in the long run are the 
cases of psychosomatic hypertension (“essential hypertension”). Although the 
contribution of such physiological factors as cholesterol level is still in dispute, no 
one can really argue that emotional conditions do not play a critical and coxtinuing 
role in this frequent form of circulatory ailment. The traditional psyche omatic 
interpretation of this common ailment (common in Western society, at leas } is that 
it is a function of an incomplete emotional response. More specifically, th- patient 
is supposed to show, in an anger-arousing situation, a period of rising anger, along 
with the physiological preparation characteristically found in attack, but no 
effective behavioral response made to cope with the anger. Repression of awareness 
of the anger reaction further aggravates the physiological dysfunction that results 
when vascular reactivity persists in the absence of appropriate physical activity. 
Hypertense patients do of course become angry on some occasions. But supposedly 
they are unable to express their anger sufficiently on others, such as when either 
authority figures or persons on whom they are dependent are involved. 


Digestive System 

Patients with peptic ulcer generally show a high concentration of gastric acid and 
pepsin in the stomach. They often give evidence of exceptional emotionality. 
According to medical authorities with an interest in psychosomatic disorders, when 
the ulcer is primarily psychosomatic in origin the patient tends to have low 
self-esteem and high dependency needs. Such patients also are likely to be un- 
assertive and disinclined to show aggression. Furthermore, and more relevant to 
their symptoms, they have an almost continuous series of minor emergencies, 
produced by the contradiction between their personal feelings of low esteem and 
their tendency to compensate by hard work; the result is that there is a continuing 
tendency for gastric secretion, stimulated by the parasympathetic division of the 
autonomic system, which in the absence of normal food intake accumulates 
presumably accounts for the ulceration. The exact manner in which the sympa- 
thetic system enters this picture is still unknown. The disorder thus is often cited a 
: — example of the complex, multifactorial determination of psychosomati¢ 
illness. 

Beyond this psychiatric theorizing, there is both clinical and experimental 
evidence for the role of emotionality in ulcer formation. Early in the last century; 


observations were made of a clinical patient who had a chronic fistula (opening) in 
his intestinal tract. The gastric mucosa and secretions could be directly observed. 
When this patient was fearful or angry, both increased coloration in the mucosa 
(lining of the intestinal tract) and increased gastric secretion were noted. More 
recently, essentially the same kind of result has been noted by medical researchers 
with subjects who also have gastric fistulas. Although there is some difference of 
opinion as to the precise nature of the emotions that are associated with different 
kinds of gastric changes, there is no question but that psychological factors are 
directly correlated with digestive changes. 

Experimentally, ulcers have been produced in rats subjected to chronic conflict 
as well as monkeys in various experimental situations, such as the “executive 
monkey” mentioned earlier. Although again the relationship between behavioral 
Stress and ulceration is too complex for any simple formulation, the fact of an 
association seems to be beyond serious question. 

Another facet of digestive functioning that seems to be especially susceptible to 
emotional determinants is obesity. Overeating, and resulting obesity, has recently 
been suggested to be a consequence of the overreaction to external cues (such as the 
Presence of food and opportunity to eat) and underreaction to the normal internal 
cues. Regardless of one’s theoretical orientation, obesity is clearly a problem that 
has psychosomatic determinants as well as strictly physiological and it is currently 
attracting a considerable amount of experimental attention. (See also p. 426.) 


Other Systems : 
A variety of other physiological disorders have been associated with psychoso- 


matic origins. For example, asthmatic patients are often considered to be victims of 
a neurotic overdependence and their respiratory symptoms to be a function of an 
incomplete emotional response. Low-back pains and rheumatoid arthritis are 
examples of psychosomatic disorders associated with the skeletal system. Derma- 
titis (skin disorder) of various sorts is often similarly interpreted. 


Theoretical Problems 
Although the fact of an association of considerable depth and extent between 


emotionality and physiological dysfunction appears to be sonnan hejont 
question, there are many unresolved theoretical issues related to this r EEF ip. 
Perhaps the most basic theoretical problem concerns the hypothesis, early sug- 
gested by the psychoanalytic researchers of psychosomatic illness, or Mira 
predispositions to one kind of disorder or another are responsible i ar si 
symptoms develop in emotionally produced illness. This hypothesis was the i 
result of the common observation that the particular set of personality traits that 
seemed to be characteristic of any one kind of disorder (say, conflict paS AD 
dependency needs for ulcer patients) could also be found in any number of ot i 
“normal” persons. Why only certain individuals of those with a common spas 
ality structure seemed to develop the specific psychosomatic IRENE oe 
explained. Nevertheless, the great variability ordinarily associated wi sie 
complex relationships and the fact that so many different kind of — s 
can apparently produce the same set of symptoms have made many 0 
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understandably wary of speculative theoretical views in spite of the suggestive 
evidence that has been reported. 

In the absence of adequate empirical support, this concept of psychosomatic 
specificity became progressively less appealing. However, there recently occurred 
a renewal of interest in the concept as the result of new research that clearly seems 
to demonstrate a correlation between particular psychological functions and 
diseases. One more specific issue that is now under consideration is whether the 
association is between some emotional process and disease itself, as earlier assumed, 
or rather between the emotional process and the organ system, more generally 
considered, (In other words, do persons with inadequate expression of anger tend to 
develop the specific symptoms of hypertension, or more generally show a tendency 
for circulatory disorder and perhaps also exhibit coronary symptoms?) Another 
related question is whether individual differences in organ susceptibility to emo- 
tional insult are responsible for the “choice of symptom” rather than predisposing 
personality traits. Much experimental research, with animals as well as humans, 
will be necessary to complement the more readily available clinical obsc.vations 
and speculations before definitive answers to these fundamental questions are 
forthcoming. 


Practical Problems 

Of more immediate interest is the general question of what one can do to avoid 
psychosomatic disorder, or emotional aggravation of physically derived diseases. 
Although the most effective answers to this kind of question will almost certainly 
come only after the appropriate theoretical issues are resolved, few people will be 
inclined to wait that long. In the meantime, some general suggestions can be 
advanced. More specific therapeutic procedures are described in Chapter 16. 

First, it should be recognized that there is no magic formula to sound personal 
adjustment and adequate emotional control. The various suggestions for emotional 
control advanced earlier, in Chapter 15, represent some of the simpler, yet not 
always readily implemented, general admonitions. In general, it seems, personal 
calmness is associated with long life—and perhaps also with a personally satisfying 
life. The implication is that simplifying one’s life can be quite helpful. How many 
of us actually need all of the many tasks and activities now engaged in? 

All diseases, even if of strictly organic origin, have emotional concomitants, such 
as the Patient’s reactions to the fact of the disease itself, if nothing else. When 
disease strikes, attitudes toward the disease, and also toward attending physicians, 
are of prime importance. Accepting responsibility for recovery, rather than placing 
all the responsibility on the physician and medical treatment, is a fundamental step 
in the right direction. Maintaining an open avenue of communication with the 
Physician is also of first importance, although it may not be easy in these days of 
limited accessibility to medical practitioners, 

Finally, maintenance of appropriate motivation to improve and recover is 
definitely involved. Although the data are as yet admittedly skimpy and only 
suggestive, there does seem to be some evidence that even the incidence of cancer 
can be markedly influenced by emotional disturbance. In one study of 450 cancer 
Patients, for example, almost three quarters were found to have suffered from 4 


severe emotional trauma early in life, as compared with one tenth of the subjects in 
a noncancerous control group. Presumably, according to the psychosomatic inter- 
pretation, there was a renewal of early inadequate emotional responses as a result of 
some new crisis, such as loss of a spouse or occupational retirement, in the 
cancerous patients. The fact that most of the cancers developed after such a new 
crisis was considered evidence for the hypothesized relationship. Loss of hope and 
Positive motivation may also be suggested as relevant factors. The problem clearly 
merits further careful investigation. 


A brief treatment of any topic as complex as crime is necessarily incomplete. 
Rather than attempt to review the entire catalog of potential causative factors, we 
can summarize the main trend of results from the many investigations of psycho- 
logical determinants, and then indicate some of the more promising social-psycho- 
logical approaches to the problem. Although genetic conditions were at one time 
believed to be crucial, and from time to time are revived, solid scientific evidence in 
their support is lacking. The roots of crime are commonly believed to reside in 
poverty, and in a general sense there is much to be said for this supposition. For 
example, consider the following list, adapted from Rainwater (1968), of behavioral 
characteristics of criminals: 


High rates of school dropouts. < 

Poor school accomplishment for those who do stay in. É 

Difficulties in establishing stable work habits on the part of those who get jobs. 

High rates of dropping out of the labor force. ste f 

Apathy and passive resistance in contacts with people who are “trying to help 

(social workers, teachers, etc.). 

Hostility and distrust toward neighbors. ; 

Poor consumer skills—carelessness or ignorance in the use of money. 

* High rates of mental illness. 

* Marital disruptions and female-headed homes. 

Illegitimacy. 

Child abuse or indifference to children’s welfare. 

Property and personal crimes. 

Drug addiction, alcoholism. } 

De æ; carelessness toward property, one’s own and other 

People’s. Mh 
These characteristics, which are generally disturbing to middle-class peig 

who are not forced to live in such behavioral environments, are (eager = 

the everyday life of the urban slum and ghetto. Lower-class adults have in pa s 

financial resources to allow them to escape living in this kind of sipain j 

regardless of their motivation to do otherwise, and so they come to take for grante 


the dangers and difficulties they cannot readily escape. 
In spite of their obvious general contribution, these nene . mies bi 
Whole story. For example, few countries have done as much to abolish po 
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guarantee a minimal standard of living as Sweden, yet even there disturbing 
increases in crime have occurred. It seems not to be poverty or deprivation, nor the 
nature of the neighborhood of residence, but rather the character of the more 
immediate familial setting that is the most important single factor in determining 
whether or not delinquency will develop. Negligent parents, and especially broken 
homes, deprivation of affectional relationships, and especially the presence of 
criminal models (parents, siblings, or other relatives and associates) seem to be 
among the more critical determinants. 

The factors listed earlier may be regarded as setting the stage for crime, rather 
than as directly producing it. Criminal behaviors vary widely, and when “crime” as 
a general phenomenon is considered, its multiple determination must be recog- 
nized. Which of the many possible determinants operate in any particular instance 
of criminal behavior cannot be readily decided without careful empirical study of 
that case. 

It has been customary in certain political and social circles to depreciate the 
psychological determinants, such as those related to financial and other depriva- 
tions, and to extoll the virtue of the “work ethic” as a deterrent to crime. Introduc- 
ing work as a motivational factor in crime reduction can yield additional under- 
standing of the prevalence of crime. First, the common “middle-class” assumptions 
of morality and ethics must be divested and a more objective point of view adopted 
with regard to the motivational status of underprivileged children and young 
people in our society. What are the reasonable occupational, social, and financial 
expectations of many of our minority and underprivileged children? What can a 
young black boy, for example, anticipate in the way of occupation in a typical 
American city? Except for professional athletics and certain of the performing arts, 
success in which is possible for only a small number of the most talented and 
dedicated persons, access to even the ranks of skilled labor—not to mention 
professional and business circles—is beset by so many hurdles as to discourage all 
but the hardiest. Small wonder, indeed, that in a time of rapidly changing social and 
moral values so many people should turn to illegal pursuits, and crime should, by 
most indexes, reach staggering and socially unbearable proportions. The failure of 
responsible political and civic authorities to recognize the motivational and other 
psychological realities underlying this unfortunate phenomenon constitutes itself a 
social problem of immense proportions, and one whose solution is not readily 
apparent. Continuing efforts to “educate” the long-suffering public on a more 
sensible attitude toward the determinants of crime is a difficult task at best. 
Moreover, it is aggravated not only by the moralizing of shortsighted politicians, 
but also and more strongly by the negative emotional reactions produced in 
persons who are victims of criminal assaults, 


CRIME AND AGGRESSION 


All crimes involve some degree of aggression. Moreover, aggression and hostility 
are crucial factors in many forms of human misery and unhappiness in which 
crimes are not committed. Psychologists have therefore devoted a substantial 


amount of time to studying the problem of aggression, particularly with regard to 
the apparent increase in the level of violence in this country within recent years. 
The fundamental problem of aggression is treated separately next in this supple- 
ment. 


CRIME AND PUNISHMENT 


Simulation of Prison 

One of the best ways to show people how other people live is to put them into 
the same environment, even if for a short time. This technique was used by a team 
of social psychologists who advertised for volunteers promised $15 a day to 
participate in an experiment on simulated prison life. Of seventy-five persons who 
answered the advertisement twenty-one were selected (ten for prisoner, eleven for 
guard roles with rotated shifts). Only those judged to be healthy, mature, emotion- 
ally stable and law abiding were selected. Most were college students attracted by 
the opportunity to earn money during their summer vacation. They were all 
warned that throughout the planned two-week session they would be subject to 
harassment and their privacy and civil rights violated; in short, there would be 
Strict enforcement, just as in a typical prison situation. i 

The experimenters wished to reproduce in the “prisoners” the feelings regularly 
reported by real prisoners: frustration, powerlessness, hopelessness, and dehuman- 
ization. The only important features of prison life that were not permitted in the 
experiment were racism, physical brutality, indefinite period of confinement, and 
homosexuality, 

The results were surprising even to ; 
relatively uneventful, but on the second day a violent rebellion erupted—the 
prisoners ripped off their numerical identifications and barricaded acing 
inside their small cells. The guards, taunted and cursed by the prisoners even after 
this short period of confinement, responded with a startling show of force. They 
Used a fire extinguisher to push the prisoners back away from the doors n broke 
into the cells. They then stripped the prisoners and placed the ringlea jid in 
solitary confinement. They subsequently invented petty and. inconsistent ru'es, 
Which they forced the prisoners to obey, as well as requiring them to pee 
trivial and menial tasks (e.g. move cartons back and forth between closets) for long 


Periods of time. 


the experimenters. The first day was 


ee i ho had shown 

Within thirty-six hours, it was necessary to release one prisoner, wh 

fits of rage alternated with uncontrollable crying and extreme depression. Ors: Me 
leased, primarily because 0 


5 iti i er 
Succeeding three days three additional piece ently released when he 


¢xtreme anxiety symptoms. A fifth prisoner ¥ is “ e 
developed a me c rash over his entire body shortly after his “parole 


appeal was rejected by a mock parole board. - i i 

Like the prisoners, the guards developed distinctly different eee pons 
under the pressures they experienced in the simulated prison ma i bte 
guards were described as “tough but fair” whereas four were extremety 0! 


cruel, persistently degrading and humiliating the prisoners. In general, the guards 
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most typical behavior was giving commands and the next most typical behavior 
was insulting the prisoners. 

The objective of the experiment was to see how normal, healthy, and well- 
educated young men would react to the duress of prison life. The fact that even for 
this short period they were so radically transformed, guards as well as prisoners, is 
a telling testimonial to the effects we are daily wreaking on enormous numbers of 
our citizens who have been found guilty of a criminal offense. This experiment 
demonstrates the great potency of the environmental situation to break down 
normal behavior patterns, even in normal individuals subjected to the new’ condi- 
tions for a relatively short period of time. Apart from the unintended -raining 
function (prisons being generally regarded as “schools for crime”), the d: wman- 
izing features of prison life can hardly be expected to aid in the rehab. litation 
process that is alleged to be a major purpose of imprisonment. 


Jury Selection 

Critics of our judicial system have complained that individuals from the lower 
classes are subject to a much more rigorous judicial system than those from the 
middle and upper classes. Black citizens in particular are substantially less likely to 
receive equitable treatment, according to this criticism. One of the ways in which 
bias against them is believed to operate is in the selection of juries in criminal cases. 

Two social psychologists were asked to testify on this point by the defense 
attorney for a Black Panther who had been picked up in the vicinity of the murder 
of a police officer and charged with the crime. The defense attorney was interested 
in challenging two traditional assumptions: (1) that an unbiased jury could be 
obtained from the extant list of potential jurors, with wholesale exemptions of 
professional classes, such as ministers, teachers, lawyers, and the like, and (2) that it 
is possible to identify impartial jurors on the basis of their yes or no response to 
such questions as, “Are you prejudiced against Negroes?” 

The social psychologists who testified in this case simply presented some of the 
results of research on attitudes that was already available. These data revealed 
reliably greater antiblack sentiment among whites who had the demographic 
characteristics of the typical potential juror (e.g. elderly, low in occupational and 
economic status, low in education, and active in certain religions). The poverty of 
the defendant and his Black Panther status were also shown to be characteristics 
that might be expected to elicit strong negative and prejudicial responses. 

An important consequence of this testimony seemed to be that the presiding 
judge allowed the defense to ask potential jurors particular questions that elicited 
prejudicial responses (¢.g., the belief that blacks are more likely to lie than whites). 
These questions were allowed over the objection of the prosecution to questions 
seeking such details and explanations of prejudices, and the claim that potential 
jurors should only be asked in the traditional manner if they were prejudiced. 

One of the questions asked by the prosecution during cross examination on the 
sampling procedure involved in jury selection was: 


Are we to understand from your testimony that the only way to guarantee an impartial 
trial for this defendant is to select a jury composed of persons who are young, who are 


single, who are black, who are rich, who are educated, who don’t go to church, who don’t 
believe in God, and who are opposed to the death penalty? [Rokeach and Vidmark, 1973, 
p. 24]. 


The response of the social psychologists is instructive: 


it was pointed out that this would not be the conclusion that we would be willing to draw 
from such findings. Rather, the data suggest that a person’s values and attitudes cannot help 
but bias him in one direction or the other and to one extent or another, and therefore, in 
our opinion, the best way of coming closer to the ideal of an impartial jury would be a 
selection procedure in which the biases of various segments of population have an equal 
chance of being represented, thus cancelling one another to a greater extent than is 
presently the case [Rokeach and Vidmark, 1973, p. 24]. 


This response seems to be a fair way to summarize the weakness of the status quo 
in this kind of situation and the need to replace what have been called fireside 
inductions, the transformation of common sense and culturally transmitted view- 
points into legal orthodoxy, with more scientifically based social-psychological data 
to be used as a base for legal actions. 


Victimless Crimes > ' 

A relatively simple step that could be very helpful in the fight against crime and 
that requires little further research data would be to relieve the police forces of the 
necessity of spending so much of their time (estimated at from 30 to 50 per cent) on 
so-called victimless crimes (e.g., gambling, drinking, prostitution, sexual deviations 
such as homosexuality). If sufficient demand from the victims of real crimes such as 
mugging and robbery should take this direction, a surprising improvement in the 
efficiency of police operations might well result. But the difficulty here is that 
Victimless crimes are really crimes against public morals. They generally involve 
Violations of the prevalent moral code in the community and so are invested with 
undue amounts of motivational vigor. Perhaps the economic losses—the pinching 
of the “pocketbook nerve”—resulting from the continuing activities of thieves and 
robbers will ultimately have this consequence. In the meantime all that can be P 
by responsible and concerned citizens is to attempt to educate their associates an 
put in political office men of reasonable and enlightened views. 


Aggression is one of the most natural and yet most dangerous facets s = 
interaction. The control of aggression is now generally recognized i oe ai 2 
One of the most crucial problems with which our society must cope. — ra 
of aggression range all the way from the simplest of personal a = et 
Consequences of which may be merely mild annoyance and temporary oa pee 
ience, to the most complex of international confrontations, the conseq 


Which threaten the very existence of our civilization. 
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ORIGIN OF AGGRESSION 


A great deal of attention has been accorded the problem of the origin of 
aggression in children, and in animal subjects, where it is feasible to employ a fuller 
range of experimental manipulations than can be applied to humans. 

Recent research on such animals as rodents, cats, and monkeys has shown very 
clearly that aggression, in the form of attack by tooth or claw, is a reflexive 
response to strong aversive stimulation. Similar reflexive reactions can be obtained 
by direct stimulation of appropriate brain centers. The universality of aggressive 
behavior throughout animal species and its evolutionary survival role have been 
used as further, more theoretical, evidence for its genetic basis. Genetic controls are 
also suggested by the way in which breeding has markedly changed a species’ 
aggressive predisposition, as in the case of dogs. 

That aggressive reflexive responses can also be markedly modified by learning 
has been demonstrated. Observations on dog fighting were mentioned earlier 
(Chapter 9, p. 262). In general, it was found that aggressive behavior is strongly 
influenced by such environmental factors as isolation early in life (which tends to 
increase it), specific training in fighting (which also tends to increase it), and the 
consequences of previous fights (in which experimentally manipulated victories or 
defeats—produced by selection of established “winners” or “losers” for com- 
petitors—produces results in accordance with the positive or negative outcomes). 


The Frustration-Aggression Hypothesis 

The frustration-aggression hypothesis combines both innate determinants, as 
emphasized in the psychoanalytic tradition, and learning factors, as emphasized in 
the learning theory tradition. It was developed to apply mainly to human behavior 
by a Yale group of psychologists and sociologists in the late 1930’s, and was 
initially intended to express more of an innate-determinant position. Basically, the 
frustration-aggression hypothesis holds that frustration (blocking of goal-directed 
behavior) is the prime determining factor in aggression. There is plenty of evidence 
in support of this proposition, but no simple relationship between frustration and 
aggression is to be expected. For one thing, by no means all frustration results in 
aggression; frustration tolerance develops to some degree in all children as a result 
of learning during the socialization process. Also, aggression can be learned and 
occur in the absence of frustration. 

Complex interactions of aggression with age, sex, and personality variables and 
with child-rearing practices have been reported. The welter of interactions is $0 
great as to defy any simple conclusion. Nevertheless, a few illustrative findings can 
be mentioned, There is some evidence for greater aggression with power-assertive 
Parental practices (shouting, verbal threats as well as physical punishment) 4s 
compared to love-assertive practices (praise, reasoning, and the like). The restric- 
tive-permissive dimension in child rearing has also been implicated; more ag- 
gression is reported to result from permissive parents, especially if they are also 
hostile, and less from restrictive parents, especially if they are also “warm.” 

The way in which the frustrated child interprets the reactions of others, such 3$ 
Parents and teachers, has been pointed out as a more crucial variable than the mere 


fact of frustration. One recent experimental study illustrates this proposition. The 
experiment was designed to test the hypothesis that allowing children to act out 
their frustration aggressively tends to reduce subsequent hostility and aggression. 
Third-graders were either interfered with (frustrated) or not interfered with 
(control) by sixth-graders who were trained as confederates of the experimenters. 
They were then given either social talk, aggressive play, or a “reasonable interpre- 
tation” of the behavior shown by the frustrator. The main results were that the 
“reasonable interpretation,” surprisingly, did in fact markedly reduce both behav- 
ioral and verbal aggression directed against the frustrator. Aggressive play, how- 
ever, tended to increase rather than decrease the amount of aggression shown. This 
result raises questions concerning the frequently assumed cathartic function of 
aggression, or “blowing off steam,” at least as it was manipulated (verbally, in the 
absense of real anger) in the experiment. 


Modeling 

The most recent theoretical position directed toward this problem, as well as 
many others of like nature, is that which invokes a modeling factor within the social 
learning theoretical framework. Modeling has been proposed as a primary, rather 
than a complementary or secondary, principle. According to this position, children 


learn to imitate significant models in their environment. Aggression is thus the 


result largely of a child’s observation of aggressive behavior in others, and such 
duced from frustration do not need 


internal conditions as negative drive states pro! 
to be invoked. 

Some of the most impressive evidence for 4 
experimentation in which children were exposed to aggressive behavior of models. 
In one experiment, for example, preschool children watched a model in a discrim- 
ination task. The model was trained to exhibit a number of incidental responses, 
including some aggressive ones. In their own subsequent performance of the same 
discrimination task, 90 per cent of these children showed aggressive responding, in 
comparison with none of the control children, who had observed no aggression. 

There seems to be little question but that modeling is an effective variable : 
learning of aggression as well as other behaviors, but the exact way 1n which suc 
learning occurs remains to be demonstrated. It is clear, however, that pete 
Positive consequences (positive reinforcement, such as social acceptance) to follow 


aggressive behavior, however it may be produced, is an effective way of increasing 


it, whereas having it followed by negative consequences (such as punishment) 


definitely tends to suppress it. Á 

Obviously, much nae and theorizing need to be done before the pene # 
aggression and its control in children can be clearly stated. In view E e a 
variety of ways and social contexts in which such behavior can oo ee ot 
Possible that no single or simple principles that can encompass all the varı 


of aggressive behavior will ever be devised. 


the modeling theory comes from 


Violence on Television i : ith 
Among the many possible determinants of aggression the eee ee 
violence that marks television programs in the United States has g 
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as a major factor. The provision of so many models, practicing various forms of 
violence, is especially disturbing in the light of social learning theory, in which 
models are seen as the basis for imitative behavior. 

Does violence on television programs serve to increase the level of violence in 
viewers, especially children, and so contribute to personal difficulties if not outright 
delinquency and crime? A clear-cut answer to this question is difficult to obtain, but 
the preponderance of the empirical evidence is that it does. In one recent study 
involving children under ten years of age, more aggression and more aggressive 
play were observed after viewing of television violence. Many studies utilizing 
college student subjects have suggested a similar relationship. 

The fact that children’s television programs typically show an even higher 
proportion of violence than adult programs is particularly disturbing; an analysis of 
prime time television programs indicated that eight of every ten plays contained 
some form of violence, averaging eight episodes per hour, and that children’s 
cartoons contained six times as much violence as adult programs. Children spend 
an inordinate amount of time watching television. It is estimated that for a child 
born in the 1970's television watching will be second only to sleeping in terms of 
time expended up to the age of eighteen years. 

There is no unanimity of opinion, however, with respect to the question of 
television’s effects on viewers. In one field study, for example, boys exposed to 
aggressive content over a six-week period tended to show decreasing aggression 
toward their peers, whereas an opposite effect was observed in boys shown neutral 
television programs. This result was interpreted as evidence that observed violence 
serves a cathartic, or purging, role—an idea, incidentally, that can be traced as far 
back as Aristotle. But this exceptional result was not confirmed in a similar 
subsequent study performed by other investigators. Moreover, as one reviewer of 
the book in which it was reported has said, “We must wonder whether American 
society can afford to wait until common sense and humane good judgment are 
buttressed by unanimous consensus among social scientists about the effects of 
exposing our children to the corrosive effects of unending dreary hours of tawdrily 
commercialized brutality” (Siegel, 1973, p. 61). 


PERVASIVENESS OF VIOLENCE 


Television is of course not the only important source of aggression in modern 
society. We have already discussed the frustration-aggression theory, which holds 
that a natural consequence of any frustration tends to be aggression. Related 
notions stressing the genetic basis of aggressive behavior have also received wide 
Circulation. But there is also much evidence for the pervasive operation of learning. 
Behavioral sex typing, for example, is initiated at a very carly age, so that ag- 
gression is expected and accepted much more readily in boys than in girls. 
Aggression is more readily induced by aggressive models when both models and 
subjects are males. 


The high level of physical punishment in some homes has also been identified as 


a potent source of aggression in children. It is ironic that in such instances the 
physical punishment of aggression fosters rather than inhibits the subsequent 
expression of overt aggression in children. 

Beyond any specific evidence of actual violence or crime there seems to be an 
unnecessarily high level of violence and hostility generally present in contemporary 
society. It is reflected in the content of mass media other than television (¢.g., 
magazines, newspapers). This pervasiveness of violence must play a significant role 
in weakening our resistance to violence and aggression generally. Moreover, the 
process by which we are progressively desensitized to violence is dangerously 
insidious. The progressive lowering of our ethical standards may thus be an even 
more serious by-product of the widespread existence of violence in our lives than 
any more direct instigation to aggression itself. 


ALTERNATIVES TO AGGRESSION 


Providing viable and attractive alternatives to aggression is generally agreed to 
be one solution to the problem of violence. But here man seems to be genetically 
somewhat handicapped, in that unlike many animals he does not have any built-in 
inhibitory mechanisms (such as the defeat postures of dogs). We must learn 
therefore to inhibit and control aggression. Here one useful alternative that has 
been suggested is empathy, or the feeling of rapport or sympathy. Exposing 
potential aggressors to stimuli producing empathy has been shown to reduce 
subsequent hostility. Perhaps other specific alternatives to aggression and hostility 
can be developed, With reinforcement contingencies properly arranged, we can 
avoid the locked-in aggressive behavior that now appears to be characteristic of so 
many of our interpersonal and international relationships. 


Direct Alternatives ; ; 

One of the most common and most obvious suggested alternatives to aggression 
is simply to rechannel physical activity—into competitive sports, say, as a vad 
tute for war, Although there is probably something to that notion, its applicability 
is, unfortunately, extremely limited. This limitation probably arises mostly on 
the fact that although the young men who are so admonished traditionally do the 
fighting, it is older men who formulate the policies that lead to war. 

PHYSICAL RELAXATION. It would be difficult to overestimate the significance of 
relaxation as an aid in control of emotionality and aggression. Athletic coaches have 
long recognized the contribution that relaxation can make to practically any im 
of physical performance—in part because such performances always have rA ia 
cant mental or attitudinal components. The relaxed person is far less ee “i 
the minor annoyances and resentments we have been emphasizing as the s g 
blocks of major emotional problems. Unfortunately, learning to relax the vo nea 
musculature is not something that anyone can undertake without special instru 
tions, but once the know-how and the desire are present the actual procedure 


requires more patience than skill. 
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Indirect Alternatives 

Apart from physical relaxation, there are a number of aids to relaxation that are 
frequently recommended. However, some have undesirable side effects; the use of 
cigarettes or alcohol or drugs for this purpose, for example, may add more 
problems than are solved. Moreover, many such alternatives obviously act as 
crutches and thus lessen the individual’s intrinsic ability to cope with problems. 
Their short-term benefits are therefore generally believed to be more than offset by 
their long-term disadvantages. 

Taking up hobbies or special projects is a less controversial and often more 
effective means many people use to reduce the tensions built up in their everyday 
activities. Indulgence in enjoyable activities, such as listening to music, can also 
have useful therapeutic effects. Finally, a small amount of humor also goes a long 
way toward relaxation and the avoidance as well as the reduction of unwanted 
emotionality. Laughter can relieve tension quickly, especially the small annoyances 
that so often grow into major problems, 


SOCIAL CONTROLS 


Any real resolution in the level of aggression at the personal or the international 
level must rest, ultimately, on chronically reduced levels of tension. There are 
numerous ways in which this desirable objective can be sought. Here we describe 
briefly two such ways, each taking off from adult-youth relationships but clearly 
having more general relevance within the context of aggression. 

In general, one should encourage the operation of the various factors in emo- 
tional control that are emphasized above in his dealings with others. However, 
social facilitation of emotional control does involve some additional precautions. 
Mainly, these consist of admonitions against committing the kind of error that so 
many adults, especially parents and teachers, are likely to make in dealing with 
children and adolescents especially, 


Avoiding the Attribution of Responsibility 

Adolescents are especially sensitive to moral and ethical judgments, and are 
peculiarly prone to blame themselves for real or fancied violations of a social code. 
In a complex interpersonal confrontation fault is extremely difficult to pinpoint, as 
our earlier discussion of anger has clearly indicated (e.g., p. 471). The continuous 
interplay of personal interaction ensures some degree of mutual responsibility. The 
world may be full of “good guys” and “bad guys” as in a western movie, but only 
when one identifies with one side or the other. 

Unfortunately, the defensiveness that is all too evident in our society seems to 
develop even when no overt judgment of attribution of responsibility has been 
made. It is therefore extremely important in dealing with subordinates especially to 
be scrupulously objective and avoid even the mildest hints of personal criticism and 
fault-finding. Standards need to be established and honored, so that violations are 
punished with fairness and consistency, but verbal abuse does not need to ac- 


company such penalties. This stricture applies across all age levels and types of 
social interaction. 


Listening 

Let your child know that you are listening to him. This positive prescription is 
probably the most important single piece of advice that can be given parents. 
Finding time for children, encouraging them to express diverse opinions in an 
atmosphere of impersonal criticality, avoiding ridicule, sarcasm, and other forms of 


putting down, and accepting faults and weaknesses along with virtues and strengths 


—these are all more specific ways of letting a child know that you are listening to 
tablished the sound positive 


him. Once clear channels of communications are es 
relationships thereby fostered can survive a formidable amount of potential 
conflicts. Although it is always tempting to pinpoint errors in speech or conduct— 
and perhaps satisfy some parental needs for emotional expression—the wise parent 
will overlook a great deal in order to keep the confidence of his children and 
thereby help them to help themselves in controlling their emotionality. 

Exactly the same prescription applies equally to other types of interpersonal 
relationships, and again across all ages. Keeping channels of communication 


open—internationally, as well as interpersonally—is probably the most important 
step we can take toward reducing the general level of emotionality and thereby 
limiting aggression. Fortunately, it is also an unusually easy step to apply, and it 
can be a very good stepping stone to more radical means of reducing tension and 


Preventing aggression. 


With regard to its emotional (feeling) component, human love is obviously a 
multifaceted subjective experience that varies markedly with age and other char- 
acteristics of the subject as well as type of object and situation. Here we first 
dichotomize human heterosexual love into two more or less clearly separable types; 
the romantic myth and realistic love, with the caution that each of these two types 


May contain some features of the other. Because of its prominence in our society, 
even today as sexual mores have been and still are in an active state of flux, we pay 
more than the usual amount of attentio 


n to the romantic myth. 


THE ROMANTIC MYTH 


As popularized by the motion picture industry and associated magazines of 
various sorts, love of the romantic myth variety has an irrational, ecstatic, and 
mercurial quality. It occurs, often at “first sight,” between a man and a woman who 
are believed to be “meant for each other. yth apparently began in 
Europe during the Dark Ages. It rose from the courtly love patterns developed by 

by the troubadours 


the privileged aristocracy and was glorified in song and deed 1 
and the knights of that period. As initially conceived, such romantic mere 
deliberately kept separate from marriage, which had the dual function of sexual and 
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economic gratification. Thus marriages were customarily arranged in advance, as 
by the families, so as to maximize social, economic, and political conditions; sexual 
satisfactions were then assumed to follow. In the meantime, the romantic love of a 
gentleman for a lady could be enjoyed as a pure and undefiled experience, much 
like seeking the Holy Grail in the Crusades, and it could be maintained apart from 
the dreary and tiresome problem of matrimony. 

Looked at more analytically, the romantic myth can be seen as having three 
salient components: 

FATALISM. As already suggested, there is a notion that some couples “are meant 
for each other.” This is an important part of the peculiarly irrational quality of 
romantic love, as contrasted with the superficially similar irrationality of more 
mature heterosexual love. Interestingly, there seems to be some empirical basis for 
the “love at first sight” notion, although it is hard to determine how much of the 
support is really due to acceptance of the romantic myth itself. In any case, in one 
study strong first-encounter affectional interest was reported by 46 per cent of the 
males and 34 per cent of the females of engaged couples who were queried. 

IDEALIZATION. A second component of mythical romantic love is the intense, 
uncritical overevaluation of the loved one. The infatuation of “puppy love” is an 
early version of this kind of sentiment; something of the same kind is also seen in 
“crushes,” the intense, most often one-sided, and usually temporary emotional 
attachments that are often found in young people and frequently involve pairs of 
the same sex. Objectively, all these emotional relationships are based upon essen- 
tially irrational views of the loved one, as is evident to an outside observer. 

The emotional fervor and adulation that some political or social leaders arouse in 
their devoted followers seems to have a basis similar to the idealization of romantic 
love. The similarity results mainly from the idealized image that such leaders are 
able to foster in their devoted followers. When the frustrated aspirations of a large 
group of people are focused on the real or often imagined abilities of such a leader, 
his feet of clay are typically overlooked, 

SEXLESSNESS, Although this last component, sexlessness, was initially an integral 
part of the romantic-love syndrome, it has been largely if not entirely lost in our 
own society. During the flowering of knighthood the sexlessness of mythical 
romantic love from afar served to demonstrate the self-mastery of the knight and 
thus to maintain the truly ethereal quality of his love. Sexual gratification tends to 
quench passion which if unrequited holds one’s romantic love true and fast to its 
target. The remnants at least of this general attitude can be found in the rings, pins, 
blazers, and so on, used to symbolize the true love of some youth in our con- 


temporary society, corresponding to the knight’s wearing the veil of his beloved 
into battle. 


Consequences of Mythical Romantic Love 
. When Marriages are based exclusively upon mythical romantic love their 
viability is likely to be extremely poor. The cardiovascular sensations associated 
with love are by themselves inadequate guides to lasting affectional relationships. 
The unrealistic expectations of so many couples, especially very young couples or 


those with limited educational and social backgrounds, are often based upon this 
romantic-love syndrome. Unless some real commonality of interests and attitudes 
exists, such couples are susceptible to the ravages of the very real everyday 
problems they face. Dirty dishes, unpaid bills, crying babies—these are among the 
realities of life that are not readily coped with when couples have limited resources 
and unrealistic attitudes. Viewing love as a panacea, as in the proposition that “love 
conquers all,” may thus be self-defeating. 

The influence of the romantic-love myth—especially the fatalistic notion that 
there must be “one and only one” truly matched mate—is probably more potent 
than its overt incidence would suggest. That is, even in those persons whose 
behavior and stated opinions may seem to belie acceptance of such a notion, there 
may often be unconscious yearnings of this type with insidious yet real behavioral 
significance as a result of the pervasive effect of the mass media and popular 
romantic themes in our society. 

It is ironic that romantic love, which began as a more or less exclusive feature of 
the courtly life of the very affluent, should now be most prominent, and probably 
most devastating in its effects, among the poor and the lower middle classes of our 
society (witness the addiction of the working girl to the romantic magazines and 
movies). Also, it is probably more often among the propertied classes that mar- 
tiages are arranged in advance and love sentiments expected to develop after 
marriage, perhaps a more realistic, if less romantic procedure. Of course, there are 
various compromises possible in which individual choice can be retained, as 
suggested by the features of realistic or mature heterosexual affection, to which we 
now turn. 


MATURE LOVE 


Mature or realistic heterosexual bonds in our society both contradict the 
assumptions of mythical romantic love and go well beyond its relatively circum- 
scribed objectives, at least as it has been described here. i : 

With regard to the contradictions, there is no fatalistic assumption of one, an 
only one” mate; the idealization is tempered by a more realistic self-appraisal sH 
mate appraisal; and as already indicated the sexlessness of the earlier ipa 
version of romantic love has been largely, if not entirely, superseded even by hose 
otherwise addicted to the myth. Perhaps the most important of these acm 
concerns the idealization component; in mature love the mate is accepted H is, ee 
Weaknesses as well as strengths, faults as well as virtues, and there 1s = = : 
Maximize differences in personality between the two as sources of enrichment 0 
wn tolatinnilij rather than limitations of it. 

ith regard re extended objectives, ; 

served by Sia siera affectional bond are evident. These ton = boa 
functions (whereby the integrity of the society is maintained), sepa Peat 
(whereby the happiness and well-being of the individuals are served), and 91010810 
functions (whereby the perpetuation of the species 1S 


three great clusters of functions 
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Social Functions 

The social functions of heterosexual love mainly revolve around the primary 
family unit, with care and rearing of children of course a prime consideration. If 
the “institution” of formal marriage is forsaken, as it is being to a marked degree by 
the young in Western societies, then obviously some alternative method must be 
devised for taking care of children as they arrive. The problem is only partially 
alleviated by the sexual freedom permitted women by the easy effectiveness of the 
new oral contraceptive technique (the “pill”) and by the correspondingly reduced 
birth rate, at least in the United States, 

Ona more strictly personal basis, social functions of heterosexual bonds involve 
the giving—and forgiving—features of mature love; tenderness toward and care of 
the loved one are more concrete expressions. These functions are cemented by 
mutuality of trust and respect, and by the willingness to make mutual commitments 
(sometimes aided and abetted by legal arrangements, such as “community prop- 
erty” laws). Commitment to and responsibility for the happiness and well-being of 
one’s mate, and loyalty and fidelity in all phases of life, are other commonly noted 
criteria by which success in heterosexual affectional bonds is gauged. 


Personal Functions 

In general, as already suggested, there is a considerable overlap between what are 
here differentiated as social and personal functions; this conclusion follows from 
the obvious reciprocity between social and personal factors. On the one hand, the 
more effectively the key personal satisfactions are achieved in an interpersonal 
relationship, the more successfully the social functions can be served; on the other 
hand, it is clearly by means of social interactions that the highest personal satisfac- 
tions are achieved. Nevertheless, we can focus on the individual and his own 
personal needs and satisfactions, however they are managed, and describe these in 
their own right. 

The key factor in personal happiness as a function of heterosexual alliance is 
apparently the companionship thus provided. This factor, along with financial and 
social security, seems to be most valued by many individuals. Inspiration emanat- 
ing from shared experiences, and generally enhanced meaningfulness of life, are 
other aspects to be gained from heterosexual affectional relationships. Acceptance 
of the individuality of each member of the pair and serious commitment to mutual 
encouragement of the actualization of the potential development of each are further 
dividends of the maximally successful relationship. 

Heterosexual satisfaction in the human is clearly a two-way street; both physical 
and emotional factors must be adequately involved for successful unions. It has 
become increasingly evident that sex education in contemporary American society 
18 not needed for children and youths alone. Misconceptions of adults concerning 
intercourse are now generally regarded as sufficiently widespread to require 
large-scale corrective efforts of a purely informational sort. There are a very large 
number of incorrect sexual notions that many adults are still convinced are true 
(¢-g.» that masturbation is physically and mentally harmful, that sexual activity 
during menstruation is dangerous, that insufficient sexual activity in men is a cause 
of prostrate difficulty, that women have two physiologically distinct types of 


orgasm, or that penis size is an important factor in male sexual potency). Beyond 
misinformation, which of course contributes substantially to the emotional hang- 
ups so common in sexual inadequacy, there is an associated dearth of knowledge 
concerning purely physical techniques in intercourse. The rapid rise in recent years 
of sex therapy clinics is a striking demonstration that Harlow’s socially isolated 
monkeys who were unable to develop satisfactory sexual relationships have plenty 
of human counterparts. Although there are many controversial aspects of this type 
of clinical treatment, and a very real danger of quackery developing in this socially 
sensitive area, there can be no doubt that many adults are in as great a need of 
improved physical techniques as they are of improved emotional attitudes. Cer- 
tainly neither the physical nor the emotional factor is by itself sufficient for adequate 
sexual adjustment; both are necessary. 


Biological Functions 

It is typically the male who emphasizes sexual gratification, and associated 
aspects of physical attractiveness, as key factors in the heterosexual affectional 
relationship. Whether this condition will change markedly as the full fruits of 
increased sexual freedom and personal opportunity for women are realized cannot 
yet be said, but it is possible that there will be at least some change in the expressed 
Motivations of women. In any case sexual desire for the loved one and sexual 
fulfilment play an obvious role in perpetuation of the species as well as constituting 
Significant bases for enhancement of personal satisfactions. A 

The ease with which physical “needs” can be adjusted to situational changes is 
instructive. There is the report, for example, of the male anthropologist whose 
customary once-per-week intercourse rate was radically increased to a once-per- 
day rate while he was on a field trip and required to respond to the sexual demands 
of a native partner. He managed to adjust to the new rate without undue a an 
but was also able, although apparently with a little more difficulty, to return ia his 
more customary weekly rate upon return to his old environment. Did his p a 
logical need increase on the field trip? Hardly. Rather this kind of alteration can . 
viewed as evidence of the plasticity of the physiological substrate to the emotion: 
Variations associated with the situational changes. ; 

The extent to which affectional factors are involved in sexual intercourse ar 
be hard to overemphasize. The research team that has worked most intensively on 


an analysis and correction of physiological onan pa cere rm 
orgas aji irginia Johnson, quite clear ; 
Orgasm, William Masters and Virginia Jo J physiological function. Thos in 


involvement of emotion, over and beyond sheer « 3 
answering a query at a conference Masters is quoted as follows: “I should aa 
size that I feel we have reached the investigative stage where we a = are 
behavioral support. We are getting close to a ae ee A: attack the 
getting to the point now where I think we have a u that some of 
‘what’ of sexual response. It is the ‘why’ that needs pa aeea ieoi 528) 
the basic anatomic and physiologic aspects are spe socal ditions in se 
The sensitivity of the human to emotional and situationa’ con k with other 
Performance is thus well documented. Recent expi oa ahead on which 
Primates has indicated the susceptibility of the physiological su 
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sexual performance is based to emotional and situational conditions. For example, 
in one study of adult male rhesus monkeys reduced testosterone (male hormone) 
levels were found to result from physical defeat by other males; upon resumption of 
copulation with receptive females the testosterone levels soon returned to their 
earlier high levels. 

As part of the “new” sexual freedom of the 1960’s and 1970’s in the United 
States and Canada at least the decision seems to have been rather clearly made by 
young,people that heterosexual alliances are to be made with or without the benefit 
of formal marriage vows. When these alliances are based on affection, the trauma 
caused by the dissolution of such an alliance is not unlike the trauma of a divorce. 
A still unresolved issue in the 1970’s concerns whether their married adult coun- 
terparts will engage in extramarital alliances with similar social sanction. Here 
again the affectional variable is seen by many as pivotal. Thus, according to many 
observers, as long as no permanent affectional relationships are formed, physical 
intimacies between adults need not have deleterious effects upon established 
marriages. Whether or not this radical moral position, or some similar one, will 
gain social approval cannot yet be said, but it is interesting that the key role of 
affection in matters of sexual expression and personal adjustment is so zenerally 
recognized. 


Sexual Deviation 

The role of emotion in “deviate” sexual expression is also of first importance. In 
the light of the current “gay liberation” movement, in which homosexuals of both 
Sexes are surfacing as a group in our Society for the first time and actively seeking 
social sanction, attention needs to be paid to this startling new social phenomenon. 
Granted social acceptability, which has not yet arrived, the homosexual union 
would seem to offer Opportunity for many of the personal and social functions 
described above for heterosexual love relationships. To be sure, the biological 
function of perpetuation of the species would seem to be well beyond the capabil- 
ities of such unions. 

In considering deviate forms of sexual expression it is important to recognize 
that the concept of deviation is primarily a statistical one. That is to say, what is 
deviate is simply what is not practiced on a common enough basis, with regard to 
sheer frequency in the population. Moral prescription is not sufficient to define 
deviation. Thus, keeping of mistresses, or extramarital sexual activity generally, has 
always been sufficiently popular in Practice to avoid the stigma of deviation, even 
though usually morally and legally prohibited. 

Cross-cultural differences, which are far greater with regard to matters of sexual 
expression than commonly realized in the United States, are also relevant to this 
discussion. Such practices as encouragement or even formalization of premarital 
homosexual or heterosexual behaviors or the offering of sexual intimacy with one’s 
mate as a token of friendship are among the many examples of what to most 
Americans would be unusual and therefore deviate matters but are quite normal in 
some other cultures. The relative character of sexual deviancy must be recognized. 
Moreover, the richness of variety of sexual expression is apparently as great as 
anatomical and Physiological conditions permit, and human motivation for explor- 


ation is correspondingly high. As one humorist has noted, the man who invents a 
new sexual deviation is quite apt to make a mint of money. 


Nonsexual Affectional Bonds 

All the attention paid to the multiple problems of sexual union between adults 
should not make us overlook the many ways in which strictly nonsexual affectional 
bonds are developed among individuals of both sexes and all ages. Some of life’s 
greatest satisfactions are to be found in the lasting friendships that we are able to 
establish, and one of the most potent determinants of personal inadequacy and even 
behavior disorder is thought to be the lack of just such relationships. Although wise 
parents do what they can to encourage such affectional bonds for their children, 
their development seems to be more a function of the total social situation in which 
the children are reared: neglect of this dimension of personal adjustment is possibly 
one of the more serious faults of our social and educational systems. 


In Chapter 17 some of the general roles that social and behavioral scientists play 
with respect to discharging their responsibilities to society are indicated. Here, as 
a final problem of adjustment, we consider some of the adjustment problems faced 
by the psychologist with respect to his social-service interests and responsibilities. 
We discuss first the social responsibility of psychologists followed by some of the 
Major patterns of social service open to behavioral scientists, and then—with 
Special regard for the prospective graduate student—the problem of occupational 
decision within psychology. 


SOCIAL RESPONSIBILITY OF BEHAVIORAL 
SCIENTISTS 


Three Social Roles . i 
As a result of his spectacular contribution to the war effort (in particular, the 


atom bomb during World War II), the theoretical physicist was thrust, much S his 
dismay, into the center of the political arena. No such unexpected fate is likely . 
be met by the behavioral scientist. By the nature of his work he has been m 
continues to be close to the social action. Nevertheless, we can identify three widely 
varying postures of involvement that the behavioral scientist can adopt with respect 
to the problems of society. 
Pia the prtabeo: scsi can remain relatively aloof from real problems, 
Preferring to work within the traditional role of the pure researcher, whose pd 
Motivation is simply to develop knowledge. In this position, he expresses co. like 
for social problems as a private citizen rather than as a professional person, a ai 
any other scientist. Such a role is pore cars A pe although s 
Practiced by many experimentally oriented psychologists. - 
Second, ta concent can interest himself in applied ac ge 
Primary objective of improving the state of directly applicable knowledge. 
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demand for relevance in research reflects the growing popularity of this position. 
Beyond the specific problems themselves, however, there is a crucial issue that is 
not sufficiently recognized. This is the fundamental question of how to apply the 
knowledge we already have, not to mention new knowledge as it is developed. How 
do we insure that vested interests (e.g., in the automobile industry) take “off the 
shelf” and put to work the know-how they already have but are reluctant, for one 
reason or another, to use? Here the psychologist occupies a central role because one 
key to this problem is the changing of attitudes—in responsible officials (govern- 
mental and otherwise) as well as consumers and others affected. Research on 
attitudes reflects this interest, but in view of the centrality of the problem a great 
deal more needs to be done. It is clearly foolish to continue to pile up applicable 
knowledge that is not going to be applied; it would be far better to concentrate 
research efforts more directly on improving the application process itself. 
Third, the psychologist can attempt to play an active part in the determination of 
policy on social issues. If the full i pact of behavioral research is to be felt, then 
behavioral researchers will need to have some voice in the setting of social policy. 
As a result they are demanding, in increasing numbers and with increasing vigor, 
that they be heard. This activist position is a radical departure from the traditional 
role of the scientist, who like the child has been expected to be seen but not heard 
unless requested to speak by his elders. This raises many critical questions. For 
example, how do we ensure that the behavioral scientist does not exceed the limits 
of his expertise as he strives to make his voice heard? One solution is to see that all 
facets of a question are represented, and interdisciplinary groups of various kinds 
(policy-setting as well as advisory) are becoming both popular and necessary. 


PRIMARY FUNCTIONS OF THE PSYCHOLOGIST 


Four focal areas cover most of the major functions served by psychologists. 


Source of Ideas 

One way in which the Psychologist seems to be uniquely suited to assist is in the 
Provision of new ideas about social problems. Ideally, these will be based on 
experimentation or theoretical work, but they need not be. The resolution of 
international tensions is one problem area in which a few individuals have dared to 
make Suggestions from time to time. The fact that these seem not to have been very 
influential reflects more upon the state of our governmental functions than the 
quality of the ideas themselves. Our discussion of social traps (p. 638 ff.) indicates 
how fruitful suggestions can arise from psychological theory and research. 


Methodology for Applying Social Programs 

As already suggested, the bottleneck in many social programs is not so much the 
Program itself, as the problem of getting it implemented. There is always a large 
gap between research—even applied research, let alone basic research—and its 
implementation in a practicable program. Traditional thinking is very difficult 10 


break through, as social psychologists in particular know. The key role that 
research on attitude change can play in this respect not only justifies the high 
proportion of attention already paid to the problem, but actually suggests an 
acceleration of experimental and theoretical work. 


Planning and Evaluating Social Programs 

The psychologist is in a good position with respect to both of these functions 
because of his basic interest in human interactions and his methodological expertise 
(¢.g., his appreciation of the need for controls). But no single discipline is able to 
tackle these complex problems alone. Not only are various kinds of psychologists 
necessary, but all such planning and evaluation will have to be interdisciplinary. 
The effective development of social indicators, for example, will require the joint 
effort of many kinds of scientists and nonscientists, each with a different point of 
view and background and therefore a distinct contribution to make. 


Provision of Trained Manpower 

Just as engineers no longer needed in the aerospace effort have been retrained to 
play useful roles in the solution of more pressing problems, such as those having to 
do with protection of the environment from pollution, so can psychologists be 
retrained to serve important roles in new social programs as these are developed. 
Fortunately, the current unemployment problem among doctorally trained psy- 
chologists has not been nearly as severe as that facing certain other professionals. 
For psychology, therefore, the real problem is how to arrange the training of new 
professionals so as to maximize the contribution of the discipline to acute social 
problems. The present popularity of psychology as a high school and college course 
Provides a large reservoir of potential professionals. The strong desire of many 
young people to help others has in the past resulted in a disproportionately large 
enrollment in the clinical psychology sector of the graduate department. It should 
be possible to redirect many of these strongly motivated people into new social- 
Psychological programs. These will need to be carefully planned, to ensure, for 
example, an adequate base in standard scientific psychology, in order to satisfy 
Some of the questions that will be raised by stout defenders of the status quo. But 
although the problem of taking social action will present great difficulties, its even 
greater importance demands that a major effort be mounted to make inge s 
contribution meaningful and effective. If such an effort is successfully imp - 
mented, we may look forward to many new ways In which scientifically aii 
Psychologists can work with other professionals to help make life better for all o 
us, 
With regard to some short-term but practical steps, some departments S 
Psychology are developing formalized academic and FEA PEER 4 
train psychological technicians. There is also a growing emphasis on : e trait oe 
bachelor-level paraprofessionals to assume a variety of helping roles, prim: A 
under Ph.D. supervision and in the context provided by educational a 4 
community clinics, social agencies, and mental hospitals. These we oe oo 
Ways in which psychology is responding to society’s growing demand for psy 
logical services. 
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OCCUPATIONAL DECISIONS 


Some concluding comments may be helpful for those students who envision a 
possible career in some aspect of psychology or one of the other behavioral 
sciences. These comments mainly relate to the making of realistic and accurate 
self-appraisals before occupational goals are firmly set. 


Relative Contributions of Applied and Pure Science 

The following excerpt raises some general questions about the relative contri- 
butions of applied (mainly, clinical) and scientific work and points to an interesting 
if controversial illustration: 


We can scarcely hold it against psychologists that, like other men of good will, they want to 
help their fellow men—either one by one in the clinic or nation by nation in, say, studies of 
international good will. We may agree that the world would be a better place if more men 
would concern themselves with personal and political problems, But we must not forget 
that the remedial step is necessarily a short-term measure and that it is not the only step 
leading to the same goal. The lively prosecution of a science of behavior, applied to the 
broad problem of cultural design, could have more Sweeping consequences. If such a 
Promising alternative is actually feasible, anyone who is capable of making a long-term 
contribution may wisely resist the effect of other consequences which, no matter how 
important they may be to him personally, are irrelevant to the scientific process and confine 
him to short-term remedial action. A classical example from another field is Albert 
Schweitzer. Here is a brilliant man who, for reasons we need not examine, dedicated his life 
to helping his fellow men—one by one. He has earned the gratitude of thousands, but we 
must not forget what he might have done instead. If he had worked as energetically for as 
many years in a laboratory of tropical medicine, he would almost certainly have made 
discoveries which in the long run would help—not thousands—but literally billions of 
people. ... The young Psychologist who wants above all else to help his fellow men 
should be made to see the tremendous Potential consequences of even a small contribution 
to the scientific understanding of human behavior. It is possibly this understanding alone, 
with the improved cultural patterns which will flow from it, which will eventually alleviate 
the anxieties and miseries of mankind (Skinner, 1972, p. 322). 


Skinner’s point should not be interpreted to mean that he is arguing against the 
importance or, indeed, the necessity of clinical work and other forms of practice. 
Rather the implication is that the personal decision the young psychologist must 
make should lead each individual to make the optimal contributions of which he is 
capable. In view of the strong initial motivation of most students toward the 
immediate helping objective, it is especially important to point out that basic 
scientific work also helps, and sometimes more significantly in the long run. The 
greater the number of capable students who respond positively to this appeal, the 
better able psychology will be to provide the helping professions with a platform 
that is both broad and enduring. 


The Pivotal Personal Question 
Ultimately this issue must be decided on an individual basis. Each interested 
student must decide for himself whether his occupational interests lie primarily 


working with people or in working with ideas. For some this is an easy choice. For 
many others, it is not. Furthermore, it is not even recognized by many as a difficult 
choice. Typically, students respond to the common motivation to help mankind by 
assuming that working with people is the most direct if not the only route to this 
achievement. For many it may be, but the decision should not be made by default, 
without careful consideration of the actual behaviors required in each type of work. 
Students frequently find that they are really more interested in the challenge of 
intellectual problems, including of course those related to the handling of behav- 
ioral problems, than in the actual implementation of therapeutic and similar 
procedures. This is a frustrating decision to come late in graduate training because 
of the time lost in taking unneeded course work, such as that involving technical 
clinical procedures, instead of more fundamental courses. 

A shift from pure to applied scientific training can also be disturbing. However, 
it does not seem to occur as frequently, partly because so many more students start 
out with applied interests, Also, it can be argued that more significant positive 
transfer usually occurs when there is a shift from fundamental to specific training 
than vice versa. 

In any event the need for both types of training and professional activity must be 
recognized, with some degree of balance necessary for optimal progress. All 
students should be explicitly encouraged to plan their training and their eventual 
professional careers with a view to a variety of alternatives, and to keep their 


options open as long as is reasonably possible. 


Social Traps i a 

The best single source for the research and theory on social traps is Platt’s 
excellent 1973 paper. Hardin’s 1968 article introduced and popularized the so- 
called tragedy of the commons, and Schelling’s 1971 article on “micromotives 
examined a large number of similar cases. Interpersonal traps are examined in 
Berne’s popular 1964 book Games People Play. Platt (1973) credits Martin Shubik 
for invention of the fascinating “Sell-a-Dollar” game. The prisoner's dilemma oa 
been studied most intensively by Rapoport (1966), and he has also pointed out 1e 
ramifications of his results to international relations (Rapoport, 1971). Sia 
mental games are reviewed by Vinacke (1969) and by Rapoport (1973). Books ie 
Osgood (1962) and White (1968) are somewhat more elaborate attempts by 


Psychologists to make concrete suggestions for improving international relation- 


ships, as is the reader edited by Winnik, Moses, and Ostow (1973). 


Behavior Disorders =. . 
The case of Eve White is recounted by her psychiatrists, Thigpen and Cleckley, 


Eve (1957). 
in an article (1954) and the book The Three Faces of Eve (1991). | F 

A large amount of research on neurotic reactions has utilized aeae 
For example, Liddell (1956) applied Pavlovian classical a a pahe pén 
mainly to farm animals, such as sheep and goats. Masserman (1950) 
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neurotic reactions in cats, which he proceeded to cure by a form of psychotherapy. 
The successful use of animal subjects in research on what many regard as uniquely 
human problems not only underscores the essential continuity of animal forms, 
behaviorally considered, but also points up the value of having such simpler forms 
available for research in which the experimental manipulations are necessarily 
noxious. 

The scope of the drug addiction problem in this country is succinctly put by 
Ognibene (1972). Fully 90 per cent of heroin addicts who are “cured” in a hospital 
have returned to the habit within six months (Hunt and Odoroff, 1963). Stachink 
(1972) argues the case against criminal patterns for drug use; other discussions of 
the drug problem, with special reference to youth, are offered by Love (1971) and 
Wise (1971). Ball and Chambers (1970) analyze opiate addiction in a study of more 
than 40,000 addicts in the federal research center at Lexington, Kentucky. 

Some research reported by Nichols (1963) is especially suggestive with regard to 
the problem of addiction. He was intrigued by the fact that physicians seem to 
become addicted more readily than their patients and tested the proposition that 
active injection of morphine is more addictive than passive. This proposition was 
confirmed with rat subjects; animals that worked actively to obtain the drug became 
addicted to it, whereas controls who received the same dosages passively did not. 
Morphine addiction in chimpanzees had been earlier demonstrated in a well-known 
study conducted by Spragg ( 1940). 

Probably as a result of the recent increase in the frequency of depression, suicide 
has jumped to a relatively high standing among the major causes of death in the 
United States. Tenth overall, it ranks as the fifth most common cause of death in 
the fifteen- to twenty-four-year-old range. Fortunately, depression not only shows 
normal improvement, it can be effectively treated by drugs. The psychological 
factors in suicide and how this threat may be coped with are discussed in The Cry 
for Help, edited by Farberow and Schneidman (1961). Jackson’s 1954 article, 
although dated with regard to statistics, still contains some useful basic informa- 
tion. More recent treatments are by Zusman and Davidson (1971), Lester and 
Lester (1971), and Choron (1972). 

A famous case of childhood schizophrenia is Bettelheim’s (1959) “Joey,” a child 
who became a “machine.” Interesting differences in schizophrenic symptomatology 
related to cultural factors are described in a report by Opler (1957); Irish schizo- 
Phrenics, for example, tend to have dominating mothers, whereas Italian schizo- 
Phrenics are more likely to have dominating fathers, in accordance with the 
respective cultures, and their symptoms can be clearly related in each instance to 
the underlying cultural milieu. Jackson (1962) provides a readable account of the 
various hypotheses concerning schizophrenia (genetic, biochemical, psychogenetic) 
as well as a review of the major figures in the history of our attempts to understand 
the disorder. An especially interesting discussion, based on personal observations, 
is offered by Brown (1973). 

Emil Kraepelin, the nineteenth-century German psychiatrist who established the 
basic taxonomy that is still in use, named the disorder dementia praecox because of 
the apparent early deterioration, contrasted with senile dementia. Early in the 


twentieth century the Swiss psychiatrist Eugen Bleuler renamed the disorder 
schizophrenia to reflect the apparent splitting of personality into separate sets of 
ideas or complexes. Bleuler was also “modern” in his conception that schizophrenia 
is in reality a complex of different disorders that have been indiscriminately given 
the same name because of the fact that certain key symptoms are commonly 
displayed. 

Schizophrenic reactions affect all ages and classes of people and are found 
throughout the world. A recent international study identified the most common 
symptoms used in diagnosis of this disorder. As reported by Carpenter, Strauss, 
and Bartko (1973), these were restricted affect (e.g., blank, expressionless face), 
poor insight, thinking aloud, poor rapport, widespread delusions, incoherent 
speech, providing of unreliable information, bizarre and nihilistic delusions (¢.g., 
missing body parts reported, or even death or dissolution of the body). Negative 
signs, those whose appearance was found to be unlikely in the diagnosis of 
schizophrenia, were waking early, depressed facial expression, and elation. 

Although the role of genetic factors in schizophrenia remains a lively topic, there 
seems now to be a general consensus that purely genetic determinants are not as 
important as their early main investigator, Kallman (1959), believed. In his survey 
of identical and fraternal twins he found that when one identical twin was diag- 
nosed as schizophrenic (174 instances), the other was about six times as likely to he 
similarly diagnosed (104 instances) as was true for fraternal twins. Kallman’s 
methodology has been criticized on many counts; more recent and less questionable 
treatments of the genetic factor in schizophrenia are by Rosenthal (1970) and 
Gottesman and Shields (1972). AAC a 

The combination of a biochemical and learning approach described in the text 


was reported by Peters and Jenkins (1954). The explosive eer of scientific 
interest in the biochemistry of behavior disorder over the past few years 1s 
noiri onesie -Malherbe and Szara (1971). The 


comprehensively but technically covered by Weil t 
token economy therapy is described by Ayllon and Azrin (1968). 


Psychosomatic Illness r A iist 
The general adaptation syndrome is described in various works by its originator, 
the endocrinologist Hans Selye (e.g. 1956). Appley and Trumbull (1967) have 
edited a more recent book of readings on this general topic. An extremely popular- 


: i i icine i is and Lewis’s 

ized and speculative work on psychosomatic medicine is Lewis and 

Psych i technical accounts are available in Astrup 
sychosomatics (1972). Older but more a Tien AARAU 


(1965), MacLean (1960), and Holland and Ward ; i 
a medical or aa vantage point, but more psychologically a a ome 
recent treatments of psychosomatic illness are in articles by Miller ( 6 + 
DiCara (1972). The original direct observations of gastric changes in — iy 
Were reported by the physician William Beaumont, 1n 1833. The resear aes 
ulceration from emotional stress in rats was reported by Sawrey and Weisz ( 


and Sawrey, Conger, and Turrell (1956). Schacter’s 1967 essay and a 
focus on obesity as a psychosomatic problem. The specificity theory n eii = 
propounded by the psychoanalyst Franz Alexander ( 1950), and the recen 
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interest in the concept has been stimulated by the appearance of a new book on the 
topic edited by Alexander, French, and Pollock (1968). 

Crime 

The most widely publicized recent instance of a genetic determinant in crime is 
the double-Y chromosome condition; a review of the evidence on this factor is 
available in Jarvik, Klodin, and Matsuyama ( 1973), who conclude that there is 
some factual basic implication of the factor in spite of much disagreement and a 
relatively small role played by this uncommon condition, 

The prison simulation study was reported by Haney, Banks, and Zimbardo 
(1973). A methodological analysis of this situation is presented by Banuazizi and 
Movahedi (1975). The testimony on juror selection was reported by Rokeach and 
Vidmar (1973). It was Meehl (1971) who called our folk wisdom as applied to the 
law “fireside inductions.” 


Aggression 
The experiment demonstrating increased aggressiveness in children after view- 
ing aggressive compared with nonaggressive television programs was reported by 
Liebert and Baron (1972). Berkowitz’s 1962 paper offers a comprehensive review 
of the problem and similar evidence from research with college students; his 1964 
article also affords a broad view of the problem, including the brief historical 
review reaching back to Aristotle. The data on violence in television programming 
were reported by Gerbner (1972); a similar result was obtained by Barcus (1971). 
Lesser (1970) provides the estimate of time spent by children and adolescents in 
watching television. The Surgeon General’s (1972) report on television and social 
behavior concludes that there is “fairly substantial experimental evidence for 
short-run causation of aggression among some children” and “much less certain 
evidence” for long-run manifestations, Murray (1973) and Liebert, Neale, and 
Davidson ( 1973) provide a summary of the problem and the government report. 
The book by Feshbach and Singer (1971) describes their field study of boys’ homes 
in which some evidence for a cathartic effect of aggressive television content was 
found. Feshbach (1970) indicates the role of physical punishment in increasing 
aggression in children, and Feshbach’s 1971 paper is a comprehensive examination 
of the problem of violence and aggression; it contains the suggestion of empathy as 
an alternative to aggression, mentioned in the text. Other books on aggression and 
violence are Roots of Aggression, edited by Berkowitz ( 1969), Toch’s Violent Men 
(1969), Moyer’s The Physiology of Hostility (1971), and Bandura’s Aggression: A 
Social Learning Analysis (1973). The historical point of view with special regard to 
American violence is provided by Graham and Gurr’s 1969 book. Johnson’s 
Aggression in Man and Animals (1972) covers aggression over a wide spectrum of 
animal forms in an ¢even-tempered and comprehensive manner. Lorenz’s On 
Aggression (1966), a more controversial appraisal from an ethological point of view, 
is the source of the comparison of man and animals with regard to the human’s lack 
of any built-in behavior mechanisms by means of which aggression can be in- 
hibited. Finally, the 1972 volume of the Nebraska Symposium on Motivation is 
directed to the problem of aggression, with six contributions from a variety of 
Perspectives. 


Human Love 
The discussion of romantic love leans heavily upon the unpublished materials 


Adventure into the Behavioral Scientist’s No-Man’s Land. Data on “love at first 
sight” are from Burgess and Wallin (1953); Sex and Behavior, edited by Beach 
(1965), Money’s Sex Research: New Developments (1965), and Lieberman’s Human 


equally revolutionary therapy for sexual inadequacy. Discussions of the “new 
sexuality” in the United States are provided by Bell (1966), Bernard (1968), Miller 
and Siegel (1972), and Birenbaum (1970); the last essay is particularly interesting in 
that it emphasizes some of the negative aspects of the sexual revolution (even as 
seen by its proponents). Gebhart (1965) provided the anecdote on frequency of 
coitus mentioned in the text. Rose, Gordon, and Bernstein (1972) reported on 
testosterone levels in the male rhesus monkey as influenced by social stimuli. An 
interesting account of sexuality from a comparative ethological point of view is 
Provided by the translation into English of Wickler’s The Sexual Code (1972). 


Social-Service Roles for the Psychologist 

Smith (1973) has presented a balanced evaluation of psychology and the new 
Social demands; Miller’s (1969) paper, delivered as a presidential address to the 
American Psychological Association, was an earlier call for psychologists attention 
to such pressing matters. Treatment in the text of the various roles that the social psy- 
chologist can play with regard to real-life programs follows Kelman s 1970 article. 

A colleague has contributed this anonymous personal opinion concerning social 
action: 


Sometimes, in the simplistic rush to “do something that will help,” negative ened 
are caused. As I see it, the problem is that the majority of aan oriented people 
Seem to already “know” what is right. By and large, they don’t believe in evaluative 
research as a source of relevant knowledge. This is a thing one has to guard against in 
running evaluative research on such things as treatment programs. A few years ps I be 
doing research designed to test the relative effectiveness of providing cat sages 3 
post-treatment supportive intervention on the work adjustment of men ; paion - ae 
design was jeopardized when the hospital personnel decided that our sappan pe ETEN 
were very good and began providing them to patients who had been assigned to 


(no subsequent contact) condition. 


Among the many books that have been appearing to be the eee 
Sensitivity of behavioral science to real social problems are Varela a Da sein 
Solutions to Social Problems (1971) and collections of readings edited by 
(1971), Rossi and Williams (1972), and Hamsher and Sigall bac mia 

With regard to the role of science generally in social affairs, a bib a 7 x 
nearly 4,000 references on “science for society” prepared by Bausum ` foe 
available from the American Association for the Advancement of nanan or dii 
COPY. Bower (1966) gives a useful social-psychological analysis of policy formation. 
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aboullo Extreme inability to make decisions. 
abscissa The horizontal axis of a graph, along which the independent varssdie (e.g, nme 


or trials, amount of practice) is usually placed. 
absoute threshold See threshold 
abstrect Relating to conceptual categorizing of objects and events, on the basis of their 


properties, in contrast to real (concrete) representations of them. 

accos:modation Changing the curvature of the lens in accordance with the dintance of 
seen objects so as to keep them in focus on the retina. 

achic. ement motive Desire for effective utilization of one’s ability to cope with the 
environment 

achievement test A test of what the subject can actually do in some activity oF 
occupational category. 

achromatic Without hue. 

acoustic reflex Automatic damping response of the car mechanien to sodden strong 
stimulation. 

acquisition Formation of new habit or knowledge systems, as in learning experiments 

actin” potential Depolarization of the nerve membrane accompanying the passage of a 
nerve impulse. 

adaptation (1) Generally, adjustment to the environment; (2) sensory change in quality or 
intensity of a stimulus (e.g., visual adaptation, the adjustment of the eye to the level of 
light) 

adequate stimulus An environmental energy change that is sufficient to activate some 
sense organ. 

adjective checklist A personality rating scale in which the judge simply checks cach 
attribute, from a long list supplied, that he thinks applies to the subject. 

adolescence The transition period immediately following puberty during which 
adjustment to the adult world is made. 

affective tone Emotional flavor. 

affiliation motive Interest in social associations, identification with a group. 

atterimage The subjective experience that immediately follows the withdrawal of a 
stimulus (e.g., the negative visual afterimage, in which a color complementary to the 
stimulating color is experienced). 

age norms Behavior standards for various ages that are based upon the average per- 
formance of subjects of each age category. 

age scale A type of intelligence test in which items are arranged in order of difficulty, 
and credit for passing is assigned in age units. 

aggression Attack upon persons or other objects. 

alarm reaction Emergency response of the body, 
nervous system, in an acute stress situation. don dinustioe 

alimentary system Intestinal system, serving igestive function. 

algorit á set routine designed to find a solution to a problem, as in mathematics or 
computer programming, ematic, exhaustive search. ; : a 

aipha waves. ‘The Krei aie typically produced by the brain during the waking 


mainly involving the sutonomuc 


State. k i 7 h ~ 
amnesia Partial (selective) or total forgetting of experiences, which may either 
i ad both the developing embryo and its life- 


amniotic sac The membrane that contains 

sustaining fluid (amniotic fluid). s i i 
analytical psychology The psychoanalytic system developed by C. G. Jung 
androgen The hormone secreted by male testes. 
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anorexia Failure to eat. 
anoxia Absence of oxygen. 
anterograde amnesia Forgetting of or inability to 
report experiences that occur after some form of 
trauma, such as severe physical injury or emotional 
upset. 
apical At the apex, or peak. 
appetitive conditioning A form of learning in 
which responses that are instrumental in producing 
some positive incentive (e.g., food, sex object) are 
strengthened. 
applied science Research and interpretation utiliz- 
ing scientific methodology and performed in order 
to obtain information that will be useful in specified 
ways. 
approach-approach conflict Motivational prob- 
lem in which only one of two more or less equally 
desirable behaviors can be performed, 
approach-avoidance conflict Motivational prob- 
lem in which some strongly desired behavior also 
entails strong undesirable consequences. 
aptitude test A test of performance designed to 
indicate the potential of the individual for some 
particular activity or occupation, 
anxiety reaction An acute form of neurosis in 
which generalized fear is accompanied by intense 
symptoms, such as palpitation, sweating, nausea. 
archetype A key concept in Jung’s system of psy- 
chology; universal symbols that are inherited in the 
“collective unconscious” and that predispose one to 
particular experiences and behaviors. 
ascending reticular activating system (ARAS) 
Part of the reticular formation that screens sensory 
(afferent) impulses to the cerebral cortex and thereby 
has an important function in controlling attention 
and activation of the organism. 
associationism The general view that emphasizes 
the role of stimulus-response connections, or con- 
nections between ideas, in thought and behavior, 
associative shifting A descriptive interpretation of 
classical conditioning in which the process is viewed 
as an instance of replacement of an old (uncondi- 
tioned) stimulus by a new (conditioned) stimulus. 
atmosphere effect The influence on judgment ex- 
ercised by the context in which the judged object 
or person appears. 
attitude Set of beliefs and value systems about 
classes of people, things, or events that is inferred 
from an individual’s spoken and other behavior. 
attributes (of concepts) Dimensions along which 


objects vary, forming the basis for concepts. 

audience effects Influence of spectators on a per- 
former. 

audiogenic seizure Severe convulsive behavior 
followed by a comatose (unconscious) period that is 
readily produced in susceptible rodents by strong, 
high-pitched, and inescapable sound stimulation. 

audiogram The graphic record of an individual’s 
Sensitivity to sound over the entire range of auditory 
stimulation. 

audition Hearing. 

autistic Revolving around oneself, as in autism, a 
form of childhood schizophrenia in which the child 
does not relate normally to its environment. 

autokinetic effect The apparent movement ob- 
served in a stationary point of light in a darkened 
room. 

autonomous Independent, self-determining (as in 
autonomous man). 

autonomic nervous system A division of the cen- 
tral nervous system which services the viscera and 
mediates emotional responsivity; see also sympa- 
thetic and parasympathetic nervous systems, which 
together comprise the autonomic system. 

average error (method of) A psychophysical tech- 
nique in which a subject determines the adjustment 
of the stimulus value. 

avoldance-avoidance conflict A motivational 
problem in which one of two more or less equally 
undesirable behaviors must be performed if some 
other motive is to be satisfied, 

avoidance training “A kind of learning in which 
some instrumental response prevents the occurrence 
of a noxious stimulus (e.g., electric shock, verbal 
censure), 


bar graph A representation of numerical values in 
which columns are drawn vertically to show the 
extent of particular measures being compared. 

basic anxiety A key concept in Horney’s system of 
psychoanalysis; the feeling of helplessness in a hostile 
world, 

basilar membrane The structure of the car, within 
the cochlear coils, on which are located the spe- 
cialized hair cells of the organ of corti. 

behaviorism A school (and system) of psychology 
developed by John B. Watson; the general view that 
Stresses the role of observable (overt) behavior and 
minimizes mental processes, 


behavior modification A therapeutic procedure, 
mainly developed and utilized by operant (Skin- 
nerian) conditioners, that attempts to resolve behav- 
ioral problems by direct modification of the behav- 
ioral symptoms themselves rather than any presumed 
underlying internal processes. 

behavior sample A form of personality test in which 
the subject is given an opportunity to show some 
actual behavior of the sort involved in the appraisal. 

bilateral transfer Learning that is expressed by one 
side of the body, such as, say, the left hand following 
training of the other side (the right hand). 

binaural stimulation Presentation of auditory stimu- 
lation to both ears. 

binocular cues Factors that aid in depth perception 
and that depend on the use of both eyes. 

binocular disparity See retinal disparity. 

blastula An early stage in embryonic development in 
which the cells are arranged in a hollow sphere. 

body language Nonverbal but expressive behavior 
of an organism (e.g., shrugging or slumping of the 
shoulders) that plays a quiet but sometimes sig- 
nificant role in social and interpersonal communica- 
tion. 

brainwashing The attempt to change fundamental 
attitudes and expressed opinions by concentrated 
forced exposures to the desired attitudes and opin- 
1ons, 


Cannon-Bard theory (of emotion) An interpre- 
tation of emotion in which emotional feeling is seen 
as a function of the dorsal thalamus and emotional 
expression is attributed to the hypothalamus. 

cardiovascular Having to do with the circulatory 
system (heart and blood vessels). 

caste system Rigid social placement dependent upon 
level of caste into which one is born. 

cataract A clouding of the lens in the eye that reduces 
visual sensitivity. J, 

catatonia A form of schizophrenia in which the main 
psychotic symptoms are exaggerated posturings. 

catharsis Removal(‘‘cleansing”) of emotional tension 
by verbalization (“talking out”) or other form of 
expression; a crucial process in psychoanalytic ther- 
apy. 

central nervous system The brain and spinal cord. 

central organizing motive (COM) Dominating 
interest that serves to organize and coordinate multi- 
ple behaviors. 


cerebellum That part of the brain, behind and above 
the medulla, functioning in the control of body 
movements in balance and posture. 

cerebral cortex The outer layer of the cerebrum, 
containing successive layers of gray (associative) 
matter, generally believed to serve in the higher 
mental functions. 

cerebrotonia Hypothesized temperament with em- 
phasis on intellectual functions, correlated with 
ectomorphic body type in Sheldon’s typology. 

cerebrum (cerebral hemispheres) Two large 
masses of brain, serving perceptual and higher mental 
functions, located above the brainstem. 

chemotherapy Chemical treatments of disease or 
behavior disorder. 

childhood Developmental period between infancy 
and adolescence, roughly from two to twelve years. 

chi-square test A type of statistical analysis in which 
there is a computation of the probability of the 
obtained distributions of events in ordered categories 
occurring by “chance” (meaning no real difference 
among categories). 

choice reaction time The time required to respond 
to one stimulus when presented with two or more 
stimuli. 

chromosome A small stringlike body occurring in 
pairs in all body cells and carrying the genetic 
determiners, or genes. 

chronological age(CA) The actual biological age of 
an individual expressed in months and related to his 
mental age (MA) for purposes of computing his 
relative intellectual ability, the intelligence quotient 
1Q). 

cei conditioning A form of learning in which 
an organism’s self-initiated response comes to serve 
as a stimulus to a repetition of the same response, 
thus permitting its attachment to a similar response 
made by another person. 

clairvoyance Detection of objects without using the 
known sensory modalities. 

class system Social structure in which birth is not 
the sole determinant, thus permitting mobility. , 

classical conditioning A learning process in which 
an initially ineffective stimulus acquires the power of 
eliciting a particular response as a function of its 
being paired with some other stimulus initially 
capable of eliciting that response. 

clinical validation The attempt to verify theories by 
adducing uncontrolled clinical observations rather 


than experimental data. 
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cloning Asexual reproduction of genetically identical 
organisms. 

closure The tendency to complete experience, a 
concept of Gestalt psychology; for example, the 
visual observation of a complete circle when one with 
a tiny gap is actually presented. 

coaction effects Influence on behavior by actively 
participating organisms. 

cochlea The coiled structure in the inner ear that 
houses the hearing receptors. 

cochlear microphonic potential The electrical 
energy produced by the cochlea; evidenced by the 
demonstration that sounds spoken into the external 
ear of an anesthetized organism can be heard over a 
loudspeaker hooked up to the cochlea. 

coding The use of familiar items to represent un- 
familiar items in memory. 

coefficient ofcorrelation See correlation coefficient. 

cognition Knowledge; more specificially, those proc- 
esses involved in the operation of concepts in think- 
ing and problem solving. 

cognitive control Manipulation of one’s own be- 
havior by intellectual processes. 

cognitive dissonance Tension generated by the 
holding of inconsistent beliefs or cognitions, which 
may have contradictory implications for action. 

cognitive map (Tolman) The organized knowledge 
of objects and events that an organism builds on the 
basis of experience. 

cognitive theory Any explanatory proposition that 
stresses the role of symbolic and conceptual processes 
as determinants of experience and behavior; typically 
contrasted with conditioning theory as an explanation 
of learning. 

compensation (psychoanalytic) The process by 
which one makes up for a weakness in one function 
by excelling in some other. 

competence Ability to cope with the environment. 

complex indicators Behavioral cues, such as blush- 
ing or long reaction time in a word-association test, 
that suggest emotional involvement. 

compliance Obedience to instructions and sugges- 
tions, 

compulsion A neurotic symptom in which one feels 
he must carry out some act; associated with obses- 
sions as obsessive-compulsive neurotic reaction in 
extreme cases. 

concept Category of properties common to a class of 
objects or events. 

concept formation Discovery of the dimension(s) 


that identify commonalities in objects. (Synonym: 
concept attainment.) 

conceptualization The use of concepts in thinking 
and theory construction. 

conceptual object A member of a class of objects 
having the essential properties that identify some 
particular concept. 

conditioned emotional response (CER) Emo- 
tional behavior that becomes attached to new stimuli 
as a result of learning. 

conditioned reinforcement The process by which 
a stimulus becomes a reinforcer (strengthener) for 
some response by association of the stimulus with a 
primary reinforcer (reward, such as food). (Synonym: 
secondary reinforcement.) 

conditioned response (reflex) The learned re- 
sponse to a stimulus (conditioned) that did not 
initially evoke it in classical (Pavlovian) conditioning. 

conditioning An associative or learning process in 
which new S-R associations are formed; generally 
Separated into classical and operant varieties. 

conduction deafness Hearing deficit associated 
with a reduction of the efficiency with which sound 
energy is transmitted within the ear, mainly by the 
bones of the middle ear. 

cone A specialized receptor, found mainly in the 
fovea or central part of the retina, that functions in 
color vision. 

confidence level The degree of trust that one can 
have in a statistical analysis that the obtained differ- 
ences are “true”—that is, that they would not occur 
by chance variations in the data, 

conflict State of contradictory motives, all of which 
cannot be satisfied. 

conformity The tendency to make oneself like others 
in the group. 

conjunctive concept A concept in which two or 
more attributes are jointly present. 

connecting fiber Nerve fiber that links sensory 
(afferent) and/or motor (efferent) fibers. 

connectionism The associationistic system devel- 
oped by E. L. Thorndike, 

conscious (Freudian) Relating to the level of aware- 
ness, in which the ego mainly operates. 

consciousness Subjective experience, broadly con- 
sidered, 

conservation (Piaget) Concept for an organism's 
ability to maintain (“conserve”) the identity of an 
object in spite of variations in its appearance (€-8» 
placing a facial mask on a cat). 


consolidation The hypothetical process in which 
memory traces, considered to be neurophysiological 
in nature, become stable during the period of time 
following registration. 

conspecific Another organism of the same species. 

constancy (See perceptual constancies.) 

constant stimuli (method of) Psychophysical tech- 
nique in which the subject is given in random order 
a set number of stimulus values, half above and half 
below the presumed threshold. 

construct validity (test) Determination of how well 
a test measures what it purports to measure by 
means of the degree to which its scores approximate 
the predictions made by some special theory of 
personality. 

consummatory motive Behavioral process whose 
objective is satisfaction of motive itself. 

context theory of meaning (Titchener) The idea 
that the meaning of an object resides in the sub- 
jective experiences (¢.g., images) that occur when it 
is perceived or imagined. 

contiguity The condition of being together, a key 
concept in the formation of associations. 

continuous reinforcement (crf) A program of 
reinforcement (reward) in which each instrumental 
response is followed by presentation of an incentive. 

contro! (1) In experimentation, the elimination of 
unwanted variables (which are then said to be “con- 
trolled”); (2) more generally, management of varia- 
bles, as in the statement that the objective of science 
is to describe, predict, and control. 

controlled operant An instrumentally conditioned 
response whose rate of occurrence is restricted by 
the necessity of the subject’s returning to a point of 
origin (e.g., a starting chamber in a runway or maze) 
before making another response. 

controlled variable A factor or condition in an 
experimental observation whose influence has been 
counteracted. 

convergence (social) The tendency of individuals 
with similar predisposition toward certain motives to 
assemble in a crowd. P 

conversion hysteria A form of neurosis in which 
nonorganic paralysis or anesthesia occurs, presuma- 
bly as “converted” anxiety. 

convoluted Deeply folded (as in the cerebral cortex). 

corpus callosum Band of nerve fibers connecting the 
two cerebral hemispheres. 

correlation coefficient A numerical index express- 
ing the degree of correspondence between two sets of 


paired measures (e.g., the product-moment co- 
efficient, designated r, ranging from zero to a maxi- 
mum of 1.00, with direction of relationship indicated 
by — for inverse or + for direct). 

counteraggression Personal or other attack made in 
response to attack. 

counterconditioning Replacing an undesirable 
response with a more desirable but incompatible 
response to the same stimulus. 

covert Hidden, covered, not open to direct observa- 
tion. 

criterion The standard the subject in a signal-detec- 
tion experiment uses in judging the presence or 
absence of a signal (stimulus). 

criterion of mastery The standard of proficiency that 
the experimenter establishes in a learning situation in 
order to measure mastery of the task. 

criterion validity Determination of how well a test 
measures what it purports to measure in terms of the 
degree of correlation of its scores with some inde- 
pendent and well-established external measure of the 
same function (the criterion). 

cross-sectional technique Use of groups of sub- 
jects at different ages to trace the development of 
some function or structure, in contrast to following 
the same subjects through the actual development 
(the longitudinal method). 

cultural legacy Patterns of thinking and behavior 
that are inherited from one’s ancestors, via social 
rather than biological transmission. 

cumulative recorder A measuring device used in the 
free-operant conditioning situation whereby a pen is 
raised one level by every response and thus traces a 
cumulative curve of learning on a slowly revolving 
record. 

curiosity motive Desire for information about some 
aspect of the environment. 

cytology The study of cells. 


dark adaptation Increase in brightness of seen 
objects over a period of time during which the retina 
adjusts to the low level of illumination. 

data The results of observation, preferably recorded 
in numerical form. 

decibel The unit of measurement of the physical 
intensity of sound energy, having a logarithmic 
relationship to a standard reference value. 

decoding (memory) The translation of represen- 
tational items stored in memory back to the less 
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familiar items originally experienced, in the process 
of retrieval. 

defense mechanism An unconscious way by which 
one adjusts to life. 

delirium tremors An acute psychotic condition 
associated with chronic alcoholism in which the main 
symptoms are severe hallucinations and illusions 
accompanied by uncontrollable tremors, as of the 
limbs and tongue. 

demography Study of the characteristics of popu- 
lations, especially human ones. 

dendrite That part of the neuron that receives the 
nerve impulse, usually short and highly branched. 

denial (psychoanalytic) A defense mechanism in 
which one refuses to accept what others see as true 
motives for his behavior. 

dependent variable The condition in an experiment 
that is measured, as a function of the independent 
(manipulated) variable; in psychology, some aspect of 
behavior. 

desensitization A form of therapy in which the 
severity of abnormal reactions to particular stimulus 
situations is reduced by gradual replacement of the 
negative reactions with more positive ones through 
conditioning. 

determinism The view that all events have causes. 

developmental psychology The study of behavior 
and experience as they emerge in the young organism 
and change throughout its lifetime. 

diagnosis Identification of a disease or disorder from 
its various signs and symptoms. 

dichotomize To categorize into two distinct classes 
rather than describe on a continuum. 

dichromat An individual with color-vision weakness 
in which either the red-green or the blue-yellow 
component, usually the former, is affected. 

difference limen See threshold. 

diploid Containing paired chromosomes, characteris- 
tic of the normal somatic cell that divides mitotically 
so as to maintain the paired condition, 

discrimination Distinguishing between two or more 
different stimuli. 

discriminative stimulus (SP) A cue whose presence 
comes to serve as an occasion for making some 
response, 

disjunctive concept A concept in which either of 
two or more attributes can be present, but not 
necessarily jointly. 

displaced aggression Attack upon an individual, 


group, or object other than that which produced the 
aggression-instigating frustration. 

displacement Response toan inappropriate stimulus. 

displacement (psychoanalytic) A form of rechannel- 
ing of basic (libidinal) energies from socially un- 
acceptable to socially more acceptable behaviors. 

dissonance See cognitive dissonance. 

disuse hypothesis (forgetting) The proposition that 
forgetting occurs, fundamentally, because of some 
kind of neurophysiological deterioration of the mem- 
ory traces (engrams), which normally occurs pro- 
gressively over long time periods in the absence of 
practice or rehearsal. 

dizygotic twins Twins coming from separate eggs 
and thus no more closely related than any ordinary 
sibling. (Synonym: fraternal twins.) 

DNA (deoxyribonucleic acid) Large molecules in 
the cell nucleus now believed to be the carriers of 
genetic inheritance and producers of RNA, impli- 
cated in memory. 

dominant (genetic) Having the power to suppress the 
expression of a paired gene (called recessive) when 
both are present in the organism. 

double alternation A discrimination learning prob- 
lem in which correct performance requires the 
regularly alternating occurrence of the same choice 
on two successive trials. 

double consciousness Two concurrent streams of 
subjective experience. 

drive Motivation primarily associated with bodily 
deprivations (e.g., as of food, water, sex activity, air). 

dualism Any philosophical view in which both 
mental and physical events are accepted as real. 

duplicity theory The proposition that the visual 
receptors, the rods and the cones, have different 
functions; the rods serve for achromatic perception 
mainly under low illumination levels and for the 
perception of movement; the cones function for color 
perception and for fine details. 

dynamic psychology Any psychology that stresses 
motivation; in particular, psychoanalysis. 


echolocation Locating objects by perceiving the 
return of sound waves, especially cultivated by blind 
organisms (¢.g., blind humans by special training, 
bats naturally). 

eclectic Bringing in a variety of techniques and/or 
theories, regardless of their source or systematic 
status, 


ectoderm The outer germ layer in the embryo, from 
which the skin, the sense organs, and the nervous 
system develop. 

ectomorph An individual characterized by slender- 
ness of build and sensitivity of personality in Shel- 
don’s typology. 

effector A muscle or gland activated by motor nerves. 

ego (psychoanalytic) The division of the personality 
that is in touch with social realities and serves to 
delay the gratifications sought by the id. 

eidetic images Extremely vivid and accurate im- 
agery, normally visual (e.g., “photographic mem- 
ory”); rare, especially in adults. 

electrical stimulation of the brain (ESB) Electrical 
stimulation of the brain by implanted electrodes. 

electroencephalogram (EEG) The graphic record 
of the electrical activity of the brain. 

electrophysiology The use of electronic devices to 
study physiological functions, especially in the nerv- 
ous system. 

emergent The property of developing in some man- 
ner that is not predictable on the basis of prior events. 

emergent norm theory Explanation of crowd be- 
havior in terms of a behavioral norm that emerges as 
acceptable behavior. 

emotion Disturbed or agitated state of an organism 
with characteristic experiential, physiological, and 
behavioral components. 

empiricism Emphasis upon direct perceptual experi- 
ence as contrasted with reason or reflection. 

encoding The process by which information ina 
stimulus is transmitted and thereby retained during 
sensory transduction, in the perception and memory 
of meaningful materials. 

endoderm The inner germ layer in the embryo from 
which the intestinal tract develops. 

endomorph An individual characterized by fullness 
of build and enjoyment of sensory functions in 
Sheldon’s typology. 

engram Hypothesized neurophysiological change 
underlying memory. (Synonym: memory trace.) 

epiphenomenalism The philosophic view that 
mental phenomena occur but as by-products of brain 
processes and so have no causal significance of their 
own. 

epistemology The study of the source and the 
validation of knowledge; an area of philosophy. 

equipotentiality principle (neurophysiology) The 
Proposition that all parts of the brain are equally 


effective in contributing to the efficiency of certain 
higher mental functions, such as intelligence. See also 
mass action principle. 

escape training A kind of learning in which some 
instrumental response removes the organism from 
noxious stimulation. 

estrogen The female hormone secreted by the ova- 
ries. 

ethnocentrism The common tendency for people to 
use their own cultural standards as a frame of refer- 
ence for all behavior, including that in other cultures, 
without realizing that they are doing so. 

ethology Direct field observation of the natural 
behavior patterns of animals; a field of zoology. 

etiology Study of the origins of a phenomenon, such 
as a disease or behavior disorder. 

eugenics The science concerned with improvement 
of some species, particularly the human, by selective 
breeding designed to eliminate defective genotypes 
and proliferate desirable genotypes. 

euthenics The science concerned with improvement 
of a species, particularly the human, by means of 
reducing environmental obstacles to desired develop- 
ment. 

evoked potential The record of electrical discharge 
in the nervous system made at a point other than the 
locus of the stimulation. 

evolution Presumed gradual changes in all living 
organisms that have occurred in phylogeny and are 
still occurring. 

excitatory Activating. 

exemplar Example of a concept. 

experiment An observation so arranged as to make 
possible the clarification of the functional relation- 
ship between one or more manipulated (“independ- 
ent”) variables and measured (“dependent”) varia- 
bles, with explicit elimination of the effects of certain 
other (“controlled”) variables. 

experimental hypothesis The particular prediction 
about the results of an experiment that is made in 
advance of data collection, usually on the basis of 
some more or less explicit theoretical proposition. 

external environment The totality of conditions 
outside the organism, with special reference to the 
effects they have on experience and behavior. 

exteroceptors Receptor cells specialized to detect 
some form of energy from outside the organism (¢.8-» 
rods and cones for vision, hair cells for audition). 

extinction A procedure used in learning experiments 
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in which the reinforcement previously offered after 
the correct instrumental response is withdrawn; 
alternatively, the process whereby the learned re- 
sponse progressively weakens and is ultimately 
eliminated under such nonreinforcement conditions. 
extrapolation Extension of something (e.g., a curve 
or a conclusion) beyond its factual basis. 
extrasensory perception Detection of stimuli or 
cognitions not based on known sensory modalities. 


face validity (test) Determination of how well a test 
measures what it purports to measure by examination 
of its content. (Synonym: content validity.) 

fact A statement or proposition accepted by some 
group of people at a particular time. 

factor analysis Statistical methodology designed to 
determine the minimum number of conditions (“fac- 
tors”) needed to account for the pattern of inter- 
correlations among scores (as in tests comprising a 
battery). 

fad Activity in which many people engage but which 
has a short-lived popularity. 

false alarm (signal detection) Report by subject of 
a signal (stimulus) in a signal-detection experiment 
when none has actually been presented. 

fatalism The belief that all events are inevitable, 
because they have been predetermined (or pre- 
destined). 

fatigue State of weariness, as from physical or mental 
efforts. 

fetus The later stages of a developing embryo in 
which body structures and functions characteristic of 
the adult are forming. 

field theory The use of multiple correlated factors in 
psychological theory, based on an analogy with field 
forces (¢.g., magnetic fields) in physics; most often 
associated with the work of Kurt Lewin. 

filtering mechanism Screening process, with selec- 
tive passage of some objects or functions, such as 
nerve impulses, 

fixation (psychoanalytic) Retardation of normal per- 
sonality development in which the objects of psy- 
chosexual attachment of an early stage (e.g., the 
mother) are retained. 

fixed action pattern (FAP) A set form of behavior 
that is characteristic of a species. (Synonym: species- 
specific behavior.) 

flight distance The physical distance a particular 
species typically allows a strange organism to ap- 
proach before retreating. 


flight of colors The especially vivid stream of 
multihued visual afterimages that typically follows 
momentary exposure to a very intense light stimulus. 

forebrain The most anterior (forward) part of the 
brain, consisting mainly of the cerebrum, thalamus, 
and hypothalamus. 

formal discipline doctrine The proposition that 
there are certain forms of learning or training, such as 
studying Latin or mathematics, that enhance many 
other superficially dissimilar forms of learning by a 
process of transfer of training. 

fraternal twins See dizygotic twins. 

free association The reporting of anything that 
comes into consciousness, with no restraints; a tech- 
nique used in psychoanalytic therapy. 

freeoperant An instrumentally conditioned response 
that the subject is able to make repeatedly, with rate 
of response used as the measure of learning. 

free recall A type of retention test in which the 
subject is asked to reproduce learned materials in the 
absence of any cues. 

frequency distribution A set of scores arranged by 
size and grouped into class intervals, showing the 
number of occurrences of each class. 

frequency polygon A frequency distribution with 
the class-interval values connected by a continuous 
line, forming a polygon. 

frequency theory Interpretation of hearing that 
stresses the role of the frequency of stimulation as the 
key factor in pitch sensation. 

frustration The operation of blocking on-going or 
goal-directed behavior; also, the presumed emotional 
reaction to such an operation. 

frustration-aggression hypothesis The proposi- 
tion that all aggression is caused by frustration. 

fugue Form of neurosis in which an individual be- 
comesatleast partially amnesic and disappears, to take 
up another life elsewhere for varying periods of time. 

functional autonomy Process whereby instrumental 
motives become consummatory motives. 

functional disorder Behavior disturbance in which 
there is no apparent organic (bodily) basis and which 
is therefore assumed to have been learned. 

functional fixedness A set in which customary 
procedures prevent the seeing of new functions for 
particular objects. 

functionalism A system of psychology that stresses 
the search for functional relationships rather than 
grand theories and is essentially eclectic, accepting 
data and techniques from various sources. 


functional relationship The way in which one set of 
variables (dependent) varies with changes in some 
other set (independent) when the influence of other 
extraneous variables (controlled) is eliminated, as in 
an experiment. 

fundamental frequency The ‘basic sound-wave 
frequency of a vibrating body; the lowest frequency 
with which it vibrates. 


gemete A mature reproductory cell, egg or sperm. 

gengiion A cluster of nerve cell bodies located 
outside the central nervous system. 

gastrointestinal Having to do with the structure 
and/or function of the intestinal tract. 

gene A unit of heredity, located at some point on a 
chromosome, that initiates biochemical growth proc- 
esses in relation to some particular body structure. 

general adaptation syndrome (Selye) A concep- 
tualization of the course of the body’s continuing 
responsivity, focusing on emotional reactions to 
Stress, 

generalization (1) In problem solving, the discovery 
of a consistent rule or regularity that accounts for a 
variety of results; (2) in learning, the tendency for a 
response learned to some particular stimulus to be 
made to other, especially similar, stimuli. 

generalized reinforcer A reinforcer (response 
Strengthener) whose power is not restricted to any 
Particular response but operates over a wide range 
of stimulus and response situations. 

genotype The genetic basis in an individual for all 
development, 

geriatrics Branch of medicine concerned with care of 
the aged. N 

germinal period The first two weeks of embryonic 
development, during which cellular differentiation is 
initiated. 

gerontology The scientific study of the aged. 

Gestalt psychology A school of psychology that 
emphasizes patterns (Gestalts) in perception and 
behavior (initiated by Max Wertheimer with the aid 
of Wolfgang Köhler and Kurt Koffka). e 

graphic rating scale A personality rating scale in 
which a line is provided for each attribute rated so 
that the judge can indicate exactly where on each 
continuum he thinks the subject belongs. 


9ustation Taste. 


habit Strength of a behavior tendency, normally the 
result of reinforced practice. 


habit-family hierarchy The notion of an ordered 
series of interacting responses that are in an orga- 
nism’s repertoire for coping with particular stimuli or 
situations (developed by C. L. Hull). 

habituation The weakening of a response from 
repeated occurrence, 

halo effect The process by which what one knows or 
thinks about another person affects his judgment of 
that person in some other respect. 

haploid Containing a single chromosome of each 
kind, as occurs in cell division (meiotic) in eggs and 
sperm prior to reproduction; the normal diploid 
(paired) condition is then regained in the zygote 
formed from an egg and a sperm. 

happiness A generally satisfied state of the organism, 
particularly if supporting verbal statements can be 
made (in the case of the human) consistent with 
expressed behaviors. 

hebephrenia A form of schizophrenia in which the 
main psychotic symptoms are exaggerated manner- 
isms such as chronic giggling. 

Heisenberg principle The proposition that it is 
impossible to measure, simultaneously and exactly, 
both the position and the velocity of an elementary 
particle; generalized as the principle of indeterminacy 
that is often applied to more molar problems. 

heuristic A flexible method for problem solving that 
is adjusted by the subject to fit the situation, in 
contrast with the fixed routines of the algorithm. 

hidden agenda Real but unstated objectives, as in a 
conference, political campaign, personal appeal, and 
so on. 

hindbrain The most posterior of the three major parts 
of the brain, consisting of the medulla, cerebellum, 
and pons, and serving mainly vegetative and similar 
body functions. r 

hit (signal detection) Report by a subject of a signal 
(stimulus) when one has actually been presented. 

hodology A special form of topological geometry in 
which the concept of directional forces (vectors) is 
added to spatial relationships (invented by field 
theorist Kurt Lewin). f 

homeostasis Maintenance of physiological balances 
in the body. i 

homologue An organ that is fundamentally like one 
in another organism in development and structure 
but that may nevertheless differ in function. 

hunger Primary motive for food ingestion. 


id (psychoanalytic) Part of the personality that en- 
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compasses instinctual (libidinal) impulses that unless 
checked push for gratification. 
idea Some form of subjective experience relating to 
cognition. 
identification The process by which one feels himself 
a part of a group. 
idiographic With reference toa particular individual, 
as contrasted with generalized organisms. 
idiot savant An individual who has succeeded in 
acquiring, by enormous amounts of practice, a pro- 
digious memory for certain specialized subject matter 
(such as multiplication tables or the calendar) in spite 
of a generally very low intellectual ability, as evi- 
denced both by standardized tests and common 
observation. 
illumination The degree of light incident upon a 
stimulus. 
illusion A false sensory experience, that is, one not in 
accord with the physical situation. 
image A mental reproduction of a perception, in the 
absence of the original physical stimulus. 
immediate experience Subjective experience con- 
ceived as the direct source of psychological study, by 
Wilhelm Wundt, contrasted with mediate experience, 
which was Wundt’s way of distinguishing all other 
scientific study—consciousness studied as an inter- 
mediation device, to reach other phenomena. 
incentive Goal object sought by an organism. 
incubation stage The phase of problem solving in 
which an idea is formed. 
independence Desire to do things for oneself. 
independent variable The condition or factor in an 
experiment that is manipulated so as to determine its 
influence on some measured (dependent) variable(s). 
individual psychology The psychoanalytic system 
developed by Alfred Adler. 
infant The human organism from the neonatal stage 
(up to four weeks) to the age of approximately two 
years. 
inferiority complex Adlerian term for emotional 
response to real or imagined deficiency. 
information processing The sensory-memorial 
functions that occur as one’s perceptual experiences 
are registered and maintained briefly in short-term 
memory before being passed into long-term memory; 
the emphasis is upon the informational value of 
experience, 
inhibitory Interfering with or suppressing, as in 
neural function or behavior. 
innate releasing mechanism (IRM) A process by 


which some particular stimulus produces a fixed 
pattern response characteristic of all members of the 
species. 

inoculation (social) Slight exposure to new ideas 
designed to develop stout resistance that will later be 
used to combat stronger arguments. 

insanity Common word for psychosis but one that is 
essentially without scientific standing. 

insight Problem solving in which a relatively per- 
manent and often simple solution suddenly occurs. 

instinct General label for unlearned, goal-directed 
behavior patterns that are characteristic of all the 
members of a species. 

instrumental conditioning Learning in which some 
response is strengthened as a function of its helping 
to satisfy a motive. 

instrumental motive Behavioral objective whose 
primary function is to make possible satisfaction of 
another motive. 

instrumental response Behavior that is useful as a 
means of obtaining some goal, thus permitting 
consummatory reactions such as eating. 

intelligence quotient (IQ) Mental age (MA) di- 
vided by chronological age (CA), multiplied by 100, 
providing a relative measure of an individual’s 
intellectual development and ability in terms of his 
test performance. 

interaction Generally, the coming together of objects 
or events; statistically, the differential interrela- 
tionship among two or more variables depending 
upon their values and the pattern of operation of 
other variables. 

interactionism The philosophical view, the most 
popular form of dualism, in which physical and 
mental events are both accepted as real and held to be 
closely interrelated. 

interface Connection or junction between two or 
more objects or processes. 

interference hypothesis (of forgetting) The propo- 
sition that most if not all forgetting is due to in- 
terference from subsequent learning (technically, 
retroactive inhibition). 

internal environment Totality of conditions within 
the organism, with special reference to the effects 
they have upon experience and behavior. 

internalization Acceptance of values and attitudes on 
the basis of their own merit, as evaluated by oneself. 

interpolation Estimation of a value intermediate 
between two given values in an ordered series. 

interposition The visual depth cue that results when 


anear object blocks out part of a more distant object. 

interval measurement Calibration in which all 
units (e.g., degrees of temperature or inches) are 
equal in value, making possible absolute rather than 
merely relative measurement. 

interval schedule A program of reinforcement in 
which the first response made after some set period 
of time is rewarded. 

intervening variable A hypothesized process that is 
inferred to mediate responses to stimuli. 

intraorganismic Within an organism. 

introspection Generally, the process of examining 
one’s own consciousness; specifically, a special tech- 
nique of examining and reporting subjective experi- 
ences directly, in the absence of added meaning; 
most emphasized by E. B. Titchener, who required 
long periods of concentrated practice of his students. 

Introspectionism The system of psychology devel- 
oped by E. B. Titchener, a form of structuralism in 
which the whole of psychology is restricted to data 
available by introspection. 

Intuition A judgment or idea that seems to be correct 
to the individual but that is not made on any overt 
logical or factual basis. 


James-Lange theory of emotion The view that it 
is the felt awareness of bodily changes that occur in 
“emotional” situations that is really the emotion. 

Ind (just noticeable difference) The least change 
in sensation that can be detected and reported by a 
subject, as in a psychophysical experiment. 


kinesthesis The sense of movement of muscles, 
tendons, and joints, by means of which 
balance and body movements are maintained. 


between a stimulus 
the resulting re- 
e measure of 


latency period Time elapsing 
(e.g., a conditioned stimulus) and 
sponse (e.g., conditioned response); On 
the strength of responding. 

law An empirical relationship 
has been relatively well established; also, a propos 
tion, usually with some theoretical oF abstract con- 
tent, that has received a relatively high degree g 


scientific acceptance. 

law of effect The principle that responses 0 
Strengthened when they are followed by ors 
consequences; formulated by E. le Thorndike “sa 
Subsequently emphasized by B. F. Skinner as 
Principle of reinforcement. 


among variables that 


learning Relatively enduring changes in behavior 
that occur with practice or experience. 

leveling The tendency in memory to reduce differ- 
ences so as to encompass initially diverse items 
under the same familiar concepts. 

libido (Freudian) Drive for biological satisfaction. 

light adaptation Decrease in brightness of seen 
objects over a period of time during which the'retina 
adjusts to the high level of illumination. 

limbic system Set of related structures in and 
around the midbrain that are intimately involved in 
motivation and emotion, in part because of the 
filtering of nerve impulses to and from the higher 
brain centers. 

limbic theory of emotion The view that emotion is 
a function of activation of the limbic area of the 
brain. 

limits, method of Psychophysical technique in 
which the subject is presented a series of stimulus 
values above and below the assumed threshold. 

linear perspective Visual depth perception cue 
involving the fact that more distant objects appear to 
be both smaller and closer together.. 

linguist A specialist in language, especially the gram- 
matical bases. 

logic-tight compartmentalizing The independent 
maintenance of two or more separate belief systems 
that are logically incompatible. 

longitudinal technique The method in which suc- 
cessive observations on the same individual organ- 

develops, in contrast to using 


ism are made as it 
separate organisms of different ages for the observa- 


tions. 
long-term memory (LTM) Relatively permanently 


stored items in memory, as contrasted with the 
temporary storage of the short-term memory (STM) 


system. 


magazine training Learning in which the animal 
subject discovers how to obtain and consume the 
incentive (typically food pellets) provided as rein- 
forcers in the operant chamber (Skinner box) in 
learning research. 

mand Skinnerian (S-R) term for a verbal command. 

Manifest Anxiety Scale (MAS) A questionnaire 
whose items can be selectively scored to indicate the 
level of expressed anxiety. 

manipulandum Any object or device a subject in a 
learning experiment is permitted to operate (¢.g., a 
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bar for a rat, a latch for a monkey, a telegraph key 
for a human). 
mass action principle (neurophysiology) The prop- 
osition that higher mental functions, such as intel- 
ligence, depend upon the total amount of brain 
tissue rather than upon any particular centers. See 
also equipotentiality principle. 
materialism The philosophical view that physical 
events constitute the fundamental and ultimate re- 
ality. 
mean The arithmetical average, computed by divid- 
ing the sum of scores by their number; the most 
common measure of central tendency in a frequency 
distribution. 
measurement The process of assigning numerical 
values to observed variables. 
mechanism Process by means of which some ob- 
jective is achieved or some function occurs. 
median The middle score in a frequency distribution 
with the scores ordered by magnitude. 
mediate experience See immediate experience. 
mediated generalization Transfer between activi- 
ties that is assumed to result from some covert 
function serving as an intermediary. 
medium An individual claiming to be directed bya 
noncorporeal spirit or force, such as a dead person. 
medulla Part of the hindbrain that mediates vital 
functions such as breathing and heartbeat. 
meiosis Cell division that occurs in the preparation 
of gametes, or mature reproductory cells (eggs and 
sperm) in which the normal paired (diploid) number 
of chromosomes is reduced to a single (haploid) 
condition, so that only one of the two genes pos- 
sessed by the parent is passed on to the offspring. 
memory A generic term for the totality of retention 
of experience; also the process of storing and re- 
trieving the results of experience or behavior so that 
the effects of learning can be demonstrated after a 
time interval, 
memory curve The relationship between amount 
retained from a learning session and the time elaps- 
ing between learning and test. 
memory retrieval The process of recovering memo- 
ries from storage, technically called long term mem- 
ory (LTM). 
memory-search mechanisms Ways in which long 
term memory is examined in order to retrieve stored 
items 
memory span The number of items, such as digits, 


that can be held in short term memory (STM) and 
correctly recalled immediately after processing. 
memory storage Maintenance by the organism of 
experienced and learned materials, retrievable on 
search. [Synonym: long-term memory (LTM).] 
mentalage(MA) The degree of intellectual develop- 
ment of an individual, as measured by the sum total 
of age-related test items that he is able to pass. 
mesoderm The middle germ layer in the embryo, 
from which blood, muscle, and bone develop. 
mesomorph An individual characterized by muscu- 
lar build and athletic interests in Sheldon’s typology. 
metaphysical behaviorism A form of behaviorism 
in which the causal properties and even the existence 
of mind are denied. 

methadone A drug used to allay severe withdrawal 
symptoms otherwise experienced when an addict is 
deprived of heroin. 

methodological behaviorism A form of behavior- 
ism in which psychology is viewed as necessarily 
depending upon behavioral expressions for all of its 
data; a more moderate and widely accepted view 
than radical or metaphysical behaviorism. 

microelectrode Extremely small metal rod designed 
to be inserted into body tissue for the transmission 
or detection of electrical energy. 

midbrain The central part of the brain, with centers 
for seeing and hearing and pathways to the fore- 
brain, 

mimicry The assumption by one species of some 
characteristic (such as coloration or shape) of 
another species; apparently has served as a protec- 
tion from predators and so survived in evolution. 

mind An inclusive term for all aspects of subjective 
experience or consciousness, 

Minnesota Multiphasic Personality inventory 
(MMPI) A widely used form of personality (ad- 
justment) questionnaire from the responses to which 
a variety of diagnostic estimates can be made. 

miss (signal detection) Report by a subject of no 
signal (stimulus) in a signal detection experiment 
when one has actually been presented. 

mitosis Normal cell division in which the paired 
chromosomes are duplicated and recur in all 
daughter cells. 

mob A crowd in which emotional factors play im- 
portant behavior-determining roles. 

modality A form or type of sensation (¢.g., vision, 
hearing). 


mode The most frequent score or class interval in a 
frequency distribution. 
modeling Providing an example for observers to 
imitate; the basis for social-learning theory. 
mola: approach Perspective in which the focus is 
on the total pattern (the “big picture”) rather than 
specific points or details. 
molecular approach Perspective in which the focus 
is on the details and specific mechanisms of some 
phenomenon, in contrast to the total pattern. 
monism Any philosophical view that assumes only a 
single kind of reality, either mental (e.g., subjective 
idealism) or physical (e.g., materialism). 
monochromat An individual with total color weak- 
ness or blindness. 
monocular cue A visual depth perception cue that 
Operates with a single eye. 
monozygotictwins Twins that have developed from 
the same egg and therefore have exactly the same 
genetic background, or genotype. (Synonym: identical 
twins.) 
mood A temporary feeling tone that permeates sub- 
jective experience and behavior. 
morphology The science of the structure (anatomy) 
of organisms. 
motive Internal condition that organizes and energizes 
behavior in some particular direction. 
motor activities Body or body part (muscle) move- 
ment. 4 
motor set Preparing for a response by concentrating 
on the making of the response rather than the per- 
ception of the signal. 
motor skill A more or less complex pattern of re- 
sponses in which muscular coordination is a central 
requirement (e.g, typewriting, shooting baskets). 
multiple personality Form of neurosis in which an 
individual alternates between two, or more, largely 
independent and often quite contrasting systems of 
personality. (Synonyms: split personality, dual per- 
sonality.) k : 
multivariate analysis Research design in which 
explicit attention is given to the simultaneous ma- 
nipulation and measurement of more than single 
variables to permit the statistical analysis of their 
interactions. 3 
mutation A suddenly appearing change in genotype, 
reflected by a corresponding phenotypic (bodily) 
change, that is passed on to offspring. 
mystamus Involuntary eye movements, with alter- 


nating slow and rapid phases in opposite directions, 
or rapid oscillatory movements. 


natural language mediator A meaningful word or 
phrase by means of which less familiar verbal ma- 
terials can be encoded and so better remembered. 

negativecontrasteffect Impairmentof performance 
in a learning situation that is held to result from 
diminution of the incentive on the basis of its com- 
parison with more preferred incentives also experi- 
enced. 

negative eugenics The attempt to improve the 
genotype of a species by eliminating undesirable 
stock. ‘ 

negativereinforcer A noxious object or event whose 
termination strengthens preceding responses. 

negative transfer Interference exerted by the learn- 
ing of some task on the subsequent learning of 
another task. : 

neonate The newly born organism, from the par- 
tunate stage (immediately after birth) to about four 
weeks of age. 

nerve A bundle of nerve fibers. 

neural deafness Hearing deficit associated with 
damage and malfunction within the neurological 
components of the ear. (Synonym: sensorineural 
deafness.) 

neuron Anerve cell, the structural unit of the nervous 
system. 

neurosis Personal maladjustment in which one is 
unable to cope effectively with worries, anxieties, and 
conflicts, causing development of some abnormal 
behavior symptoms; relatively less severe than psy- 
chosis in that disorientation, delusions, etc. do not 
occur and institutionalization is not often required. 

noise (signal detection) The background variability in 
stimulation that is extraneous to a presented signal, 
and against which the presence of such a signal must 
be estimated by the subject. 

nominal measurement The simplest form of meas- 
urement in which objects or events are merely 
classified into mutually exclusive categories (e.g., 
apples and oranges) in the absence of any true 
numerical calibration. 

nomothetic With reference to generalized organisms, 
rather than particular individuals. 

nondirective therapy A psychological technique in 
which the client is encouraged to work out his own 
problems with a minimum of direction from the 


725 


GLOSSARY 


726 


GLOSSARY 


therapist, who mainly attempts to reflect the client’s 
own attitudes and feelings rather than impose his 
own; developed by Carl Rogers. (Synonym: client- 
centered therapy.) 

nonsense syllable A nonmeaningful verbal item, 
invented by Ebbinghaus in an effort to eliminate 
prior learning; now more commonly called CVC 
(consonant-vowel-consonant) because of the typical 
arrangement of the letters, 

normal curve The typical bell-shaped form of the 

. frequency distribution in which frequencies are 

greatest for the middle scores or class intervals and 
fall off more or less regularly on both sides. 

normative Having to do with standards, as for some 
particular performance (e.g., vocabulary) at different 
ages. 

normative-maturational study An approach to the 
study of development that focuses on establishing 
behavioral standards (norms) for various stages of 
growth (maturation). 

nucleus A group of nerve cell bodies located within 
the central nervous system; also, the organizing center 
of the cell body, necessary for reproduction of the 
cell. 

null hypothesis The prediction of no differences 
among groups that is made for purposes of statistical 
analysis so that the reliability of obtained differences 
can be evaluated. 

nurture Environmental influence. 


objective methodology Techniques of study that 
depend upon observations, as of overt behaviors, in 
contrast to introspection and similar subjective tech- 
niques. 

obsession A neurotic symptom in which one is 
unable to dismiss some idea or urge; associated with 
compulsions in the form of obsessive-compulsive 
neurotic reaction in extreme cases. 

occipital cortex That part of the cerebral cortex that 
functions in vision, located to the rear of the cerebral 
hemispheres. 

olfaction Smell. 

operantconditioning Type of instrumental learning 
situation in which the subject emits responses and is 
usually permitted to respond as often as it wishes 
(free operant). 

opponent processes theory Interpretation of color 
vision that assumes the operation of three separate 
color systems—red-green, blue-yellow, and black- 
white—each consisting of paired, opposed processes. 


ordinal measurement A relatively simple form of 
measurement in which the measured values are 
ranked on a quantitative basis, so that more or less of 
the variable is indicated by the order of the ranking, 
as in the method of paired comparisons. 

organic disorder Behavior disturbance for which 
some bodily basis can be shown. 

organism The intact living animal, whose behavior 
and experience is the primary object of study in 
psychology. 

organizer A group of cells on the lip of the blastula 
that seem to determine the direction that embryonic 
differentiation and development take. 

orienting reaction (reflex) (OR) The nonspecific 
attentional response to a change in stimulation or to 
a novel stimulus, involving variations in sensory and 
visceral as well as muscular and brain-wave com- 
ponents. 

overt Open, as to direct observation. 

overtones Sound frequencies that result from partial 
vibrations of the sound-producing object, and are 
therefore always higher than the associated funda- 
mental tone; also called partials. 


paired associates Verbal items used in S-R pairings 
in learning research. 

paired comparisons A technique of ordinal meas- 
urement in which a number of cases are ranked, two 
at a time, on some variable, permitting a cumulative 
score for each case in terms of how many “greater 
than” comparisons are achieved. 

paleontology Thescience of fossil remains, as found, 
for example, in rock layers. 

papilla A small protuberance, such as clusters of taste 
buds in the tongue. 

paradoxical cold The sensation of cold sometimes 
experienced as part of the response to high-tempera- 
ture stimulation. 

paradoxical sleep REM sleep, in which the EEG 
pattern indicates an alert waking state, presumably 
reflecting dream activity, even though the subject !s 
apparently in a state of deep sleep. 

parallax The visual depth cue that depends upon the 
apparent narrowing of the distance between parallel 
lines as the lines become more distant from the 
observer. 

paranoia Functional psychotic condition in which the 
primary symptoms are persistent and highly systema- 
tized delusions. s 

parapsychological phenomenon Any event 1n 


which behavior or experience allegedly occurs with- 
out the mediation of known behavioral processes 
(e.g., extrasensory perception). 

parasympathetic nervous system A division of the 
autonomic nervous system that mainly serves to 
maintain vital body functions (e.g., digestion) and is 
generally antagonistic in function to the sympathetic 
divison of the autonomic nervous system. 

paresis Organic psychotic condition produced by 
syphilitic spirochaetes’ destruction of brain tissue. 

parsimony The proposition that, other things being 
equal, the simpler of competing hypotheses is the 
most acceptable. 

partic! reinforcement extinction effect (PREE) 
The common finding of prolonged responding in 
extinction following a partial-reinforcement schedule 
(in which reward is not provided after every re- 
sponse) in training as compared with a continuous 
reinforcement schedule of reward. 

parturate The human organism immediately after 
and up to several hours after birth. 

pass (signal detection) Report by subject of no signal 
(stimulus) when none has actually been presented. 

passive control A kind of observation in which the 
investigator does not exercise active manipulation of 
variables but rather waits until the desired combina- 
tions of values naturally occurs, as in the case of the 
astronomer who wishes to study an eclipse. 

percentile A rank measure that indicates the per- 
centage of scores exceeded in a frequency distribution 
by a score of any given value. 

perception The meaningful awareness of the envi- 
ronment by means of the active interpretation of 
sensory signals. 

perceptual constancies The various ways in which 
objects are perceived as the same objects in spite of 
marked variations in the sensory content (e.g, a plate 
is typically perceived as round even when the retinal 
patterns are various ellipses). i 

performance test Any test of ability or aptitude in 
which language factors are minimized and nonverbal 
responses are utilized as a means of assessing capac- 
ity. 

peripheral nervous system Thatpartofthe nervous 
system located outside the central nervous system, 
including the autonomic nervous system and the 
nerves connecting receptors and effectors with the 
central nervous system. 

personality The individual’ 
behavior; individuality. 


s unique organization of 


phenomenalism Philosophical view that human 
knowledge is limited to the phenomena that can be 
experienced by the sensory system of the observer. 

phenomenology The naive and untrained reporting 
on conscious experience, in the absence of any special 
training or instructions; characteristic of the Gestalt 
psychologists. 

phenotype The body characteristics of an organism 
developed on the basis of its genetic potential (geno- 
type) interacting with the environment. 

pheromone A chemical stimulus produced by an 
organism to which other organisms, in particular 
conspecifics, react. 

phi phenomenon [Illusion of motion (“apparent 
movement”) resulting from the successive presenta- 
tion of two stationary stimuli (e.g., two lines or two 
lights); the experimental starting point of Gestalt 
psychology and the basis of many common phenom- 
ena (e.g. the stroboscope, the motion picture). 

phobia Severe and irrational fear. 

photopic vision Daylight vision, mediated by the 
cones in good illumination. 

phrenology Evaluation of personality from analysis 
of skull configurations. 

phylogeny Development of the phyla, the major 
divisions of plants and animals. 

physiognomy Evaluation of personality by examina- 
tion of facial features. 

physiological zero The normal temperature of the 
skin, approximately 32° centigrade. 

physiology Study of the functions of the organ 
systems of the body (e.g. digestign, circulation). 

pituitary gland Endocrine gland located in the center 
of the head with control of growth and regulation of 
other endocrine glands. 

place theory Interpretation of hearing that stresses 
the part of the cochlear membrane that is stimulated 
as the key factor in pitch sensation. 

pleasure principle (Freud) The innate drive to- 
ward satisfaction of body needs, mainly sexual, that 
is presumed to be central to libido and the operating 
guide for the id. a 

polygenic With multiple genetic determination. 

polygraph A recording device which measures 
multiple physiological variables (e.g. heart rate, 
blood pressure, galvanic skin response) to make 
possible differential evaluation of emotional re- 
sponses to particular stimuli and, inferentially, the 
detection of “lying.” 


pons Portion of the hindbrain located above the 
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thalamus and serving to connect the cerebellum and 
the cerebrum. 
positive contrast effect Improvement of perform- 
ance in a learning situation that is held to result from 
enhancement of the incentive on the basis of its 
comparison with less preferred incentives also ex- 
perienced. 
positive reinforcer A satisfying object or event 
whose obtaining strengthens preceding responses. 
positive transfer Facilitation in learning some new 
task as a result of prior learning. 
posthypnotic suggestion The suggestion made by 
the hypnotist that the subject will behave in a pre- 
scribed manner after coming out of the trance; when 
such behavior occurs the subject is generally unaware 
of why he has so behaved. 
power Influence on others, as exercised by parents, 
teachers, employers, police, and so on. 
power law (Stevens) The proposition that the sub- 
jective magnitude of a sensory experience is pro- 
portional to the physical intensity of the stimulus 
raised to some power. 
power motive(Adler) Interest in manipulating others 
according to one’s own plans and purposes. 
pragmatism The philosophic position that things 
should be evaluated in terms of their consequences; 
associated with William James. 
preconscious(Freud) Memories that are not present 
in consciousness but are readily available. 
predestination The view that there is a predeter- 
mined pattern that events must follow. 
prediction A hypothesized description of the way in 
which specified events are expected to develop, often 
on the basis of some form of theoretical framework. 
prejudice Anemotionally based attitude about a class 
of people or events that is relatively fixed and re- 
sistant to change. 
primary emotions The most fundamental emotional 
expressions: happiness, sorrow, fear, and anger. 
primary motive Generally, a directly physiological 
drive condition, such as hunger, thirst, sex. 
proactive inhibition The interfering effect upon the 
recall of learned materials that results from the prior 
learning of other materials. 
probability Generally, likelihood of occurrence of 
some selected event; statistically, a statement of 
likelihood that an obtained result would occur in the 
absence of a presumed relationship to some deter- 
mining condition. 


product-moment correlation coefficient. See 
correlation coefficient. 

prognosis Prediction as to the probable outcome of 
a disease or disorder. 

projection (psychoanalytic) Attribution to others of 
one’s own faults. 

projective test An indirect test of personality in 
which a subject’s performance in a relatively un- 
structured situation (e.g., making up stories from 
pictures) is used to make inferences about his per- 
sonality. 

proprioceptor A receptor in a muscle, tendon, or 
joint that is stimulated by body movement and 
mediates the sense of kinesthesis. 

psychicapparatus The structural model of the mind 
(id, ego, superego) developed by Sigmund Freud. 

psychoanalysis A therapeutic practice and a theory 
of personality developed by Sigmund Freud in which 
the sexual basis of behavior disorder and the impor- 
tance of infancy and childhood determinants are 
stressed. 

psycholinguist A specialist in the psychological 
aspects of language, mainly its grammatical bases and 
its meaningfulness. 

psychology The scientific study of experience and 
behavior in organisms. 

psychopath Neurosis in which social and moral 
instability is marked in the absence of any intellectual 
disorder. (Synonym: sociopath.) 

psychopathology Behavior disorders. 

psychophysical method A technique for measuring 
the relationship between psychological (sensory) 
function and physical (stimulus) energy. 

psychophysical parallelism The philosophical 
view, a form of dualism, in which both physical and 
mental events are accepted as real and are held to be 
perfectly correlated in time. 

psychophysics Quantitative investigation of the 
relationship between mental (sensory) and physical 
(stimulating) variables; initiated by G. F echner. 

psychosis Major behavior disorder in which dis- 
organization of personality and behavior occurs and 
to which radical treatments are often applied in 
hospitals. 

psychotherapy The use of psychological variables 
(c.g., personal interview, selective reinforcement and 
nonreinforcement) to treat behavioral problems. 

public opinion poll A battery of questions concern 
ing some topic of current interest (¢.g., the func- 


tioning of the government) put to a selected sample of 
people in order to estimate public attitudes. 

punishment Noxious stimulation applied after un- 
desired behavior. 

pure science Scientific investigation that is under- 
taken “for its own sake,” that is, without explicit 
motivation to apply the results to any particular 
practical problem. 

Purkinje effect The more rapid darkening of the 
long-wave end of the spectrum (e.g. reds) than the 
short-wave end (e.g. blues) as illumination dimin- 
ishes, as at twilight, believed to result from the 
progressive shift from cone to rod vision. 

purpose Motive or object of goal-directed behavior. 

purposive behaviorism A form of behaviorism that 
incorporates goal direction; developed by E. C. 
Tolman. 

pursuit rotor A special device designed to test motor 
(tracking) skill in which the subject must move a 
stylus to maintain as much contact as possible with a 
target spot that is moving in an irregular path on a 
circular plate (such as a phonograph record). 

puzzle box (Thorndike) A test chamber in which an 
organism must learn which of a number of alterna- 
tive responses is correct so as to obtain some reward. 

p value The probability that a difference as large as 
that obtained between groups would occur as a 
result of random variations, in the absence of a 
“true” difference. 


Q-sort (Stephenson) A form of rating scale in which 


descriptive terms are sorted into piles in accordance 


with the degree of their judged applicability to the 
subject being rated; permits a quantitative self- 
concept measure when one so judges himself. 


radical behaviorism See metaphysical behaviorism. 
known and essen- 


random “Chance,” meaning that un S 
tially unmeasurable events determine some particu- 
lar results, such as the toss of a coin, in the absence 
of any consistent bias. 

random assortment (Mendel) The proposition that 
each pair of factors in a mating occur independently 
of all other factors. 

range The difference between the smallest and the 
largest score in a frequency distribution. 

rank order Relative position of various scores along 
some variable, using ordinal measurement so that 


only greater-than or less-than comparisons are possi- 
ble. See also paired comparisons. 

rapid eye movement (REM) The very rapid move- 
ments of the eye during sleep that are correlated 
with intense dreaming activity. 

ratio measurement The most refined form of meas- 
urement in which not only are the units used equal 
to each other but their relationships (ratios) are also 
equal over the entire scale. 

ratio schedule A program of reinforcement in 
which every nth response is rewarded. 

rationalism The emphasis on reason or reflection in 
contrast to empirical (observational) procedures as a 
basis for conclusions. 

rationalization (psychoanalytic) Defense mechanism 
in which socially acceptable but actually unimpor- 
tant reasons are given for one’s behavior. 

reaction formation (psychoanalytic) The develop- 
ment of extreme compensatory reactions to certain 
of one’s undesirable tendencies. 

reactiontime The time elapsing between the presen- 
tation of a stimulus (signal) and the making of a 
response. 

readiness The notion that attempts to train an or- 
ganism (¢.g-, toilet-train) will be ineffective until 
appropriate capacity to learn (“readiness”) has de- 
veloped. 

reality orientation Correspondence of one’s perspec- 
tives on the world with those of most other people. 

reality principle (Freud) An orientation to the real 
world and its various social codes and restrictions 
that is presumed to be the basis of ego operations as 
these serve to check the libidinal tendencies of the 
id. 

reasoning Type of thinking in which more or less 
ordered (logical) steps are used. 

recall (memory) A technique of testing for retention 
in which the subject is required to provide a maxi- 
mum number of cues and attempt to restate what he 
has learned. 

reception paradigm In concept formation research, 
having the subject respond positively or negatively 
to each stimulus presented, with regard to whether it 
represents an exemplar of the target concept. 

receptor Specialized body part that is sensitive to 
some kind of environmental energy (¢.8. rods and 
cones for light). 

recessive (genetic) Lacking the power of expres- 
sion when present with a dominant paired gene. 
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reciprocal facilitation The activation of one proc- 
ess, such as muscle contraction, by the inhibition of 
an opposed process, such as the relaxation of a 
paired muscle. 
recognition (memory) A technique of testing reten- 
tion in which maximal cues are provided and the 
subject merely has to indicate whether or not each 
item has been previously experienced. 
reduction screen A screen with a very small aper- 
ture through which only a portion of the stimulus 
situation, such as the texture of an object but not its 
surround, can be perceived. 
redundancy (linguistics) A property of language 
by which multiple cues are provided a listener be- 
cause of the essentially sequential nature of con- 
nected discourse. 
reflex An automatic and fixed response of some part 
of the body to a particular stimulus. 
reflex arc Hypothetical neural circuit consisting of 
stimulation of sense organ, transmission of nerve 
impulse to central nervous system, and response by 
muscle or gland. 
refractory period The temporary period of neural 
insensitivity immediately following excitation. 
registration The initial phase of information proc- 
essing, in which environmental stimuli are processed 
(“registered”) by some sensory system. 
regression (psychoanalytic) Return to an earlier 
stage of personality development as a means of 
adjustment to personal problems. 
reification Tendency to treat a process as a thing in 
theoretical explanation of events or relationships 
among variables. 
reinforcement Generally, response strengthening; 
specifically, the operation in which responses are 
strengthened or weakened in accordance with the 
manipulation of their consequences (providing re- 
wards or punishments). 
relational concept A concept defined by some par- 
ticular relationship between two (or more) attributes. 
relearning method (memory) A technique of testing 
for retention in which the subject is required to 
repeat the learning process in the same manner as 
original learning, providing a savings score (per cent 
improvement, in terms of trials, errors, time, and the 
like) 
releasing mechanism See innate releasing mecha- 
nism 


relevant dimension (of concepts) The characteristic 


of an object that identifies a concept. 

reliability (test) That property of a standardized test 
that enables one to obtain substantially the same score 
each time it is administered; self-consistency of the 
measuring instrument. 

REM See rapid eye movement. 

reminiscence An improvement in learned perform- 
ance in the absence of practice over an intertest 
interval. 

repression (psychoanalytic) Unconscious forgetting. 

response-contingent Dependent upon the making 
of a response. 

response operating characteristic (ROC) The 
function relating the probability of hits and false 
alarms for a particular level of signal in the signal 
detection process. 

retention Memory of learned materials as measured 
by a test given after a time interval. 

reticular activating system (RAS) Part of the 
reticular formation that functions selectively in the 
arousal of the cerebral cortex. 

reticular formation Mass of nuclei and nerve fibers 
in the brain stem just above the spinal cord; plays an 
important role in attention and alertness of the 
organism. 

retinal disparity The slight difference in images 
falling on the two retinas, because of the slightly 
different perspectives they have when both eyes look 
at the same object. (Synonym: binocular disparity.) 

retrieval See memory retrieval. 

retroactive inhibition, Interference in the retention 
of learning produced by the interpolation of new 
learning between the original learning and the reten- 
tion test, 

retrograde amnesia Forgetting of events that 0c- 
curred before some traumatic event. 

retrospective falsification Distortions in memory 
associated with confusion of detail and relationships, 
and the subsequent making of incorrect connections 
that are not recognized as faulty. 

reverie Dreamlike state of fantasy. 

reversibility Piaget's concept for the ability of an 
organism to return in its thinking to an earlier 
condition, rather than simply follow the superficial 
transformations of an object (e.g. of a ball of clay 
molded into different shapes). és 

reward A satisfying object or event; that is, one which 
satisfies some ongoing motivation of the organism 
(c.g., food for a hungry organism). 


rhodopsin Light-sensitive chemical in the rods of the 
retina. (Synonym: visual purple.) 

riot Violent and disorderly behavior by a crowd. 

RNA (ribonucleic acid) Complex molecules be- 
lieved to play a central role in mediating memory. 

ROC See response operating characteristic. 

rod Specialized receptor cell in retina that functions in 
black-white vision under dim illumination. 

role A set of behaviors that have been developed 
within society to characterize some particular social 
position or status (e.g., college student, professor). 

Rorschach A projective personality test in which the 
subject tells what he sees in a series of ink-blot 
stimuli. 

rule The principle upon which a concept is based. 


Sampling Selecting scores from a large group of 
scores (the population). 

satiation State of satisfaction of some particular 
motive(s). 

schizophrenia The most common functional psy- 
chosis in which intellectual disorientation and con- 
fusion is accompanied by marked affective dulling 
and generalized social indifference; formerly known 
as dementia praecox. 

school A group of men who share the same funda- 
mental assumptions and theoretical predispositions 
toward some subject matter, such as psychology, and 
whose work tends therefore to show continuity. 

scientific method The general procedure whereby 
the functional relationships among variables are 
determined, as far as possible under experimental 
(controlled) conditions of observation, and theoreti- 
cally interpreted. 

scotopic vision Nigh 
rods in dim illumination. 

secondary motive Generally, a learned motive, 
presumably based on (that is, derivable from) some 
more primary motive. 

secondary reinforcement Process of response 
strengthening in which reinforcing stimulus is ini- 
tially neutral, but acquires its reinforcing property by 
association with some already effective stimulus. 

secondary reinforcing stimulus A cue whose 
association with a primary (motivation-satisfying) 
reinforcer has lent it some temporary reinforcing 
power of its own. (Synonym: conditioned reinforcer.) 

segregation (Mendel) The principle that characters 
in which two mated parents differ will appear sepa- 


t-time vision, mediated by the 


rately in definite numerical ratios in the second 
generation (that is, in the offspring of their progeny). 

selection paradigm Subjects select exemplars of the 
concept from among a variety shown. 

self-appraisal emotions Affective judgments in 
which an individual evaluates himself. 

semantic differential A technique utilizing factor 
analysis of ratings to investigate the meaningfulness 
to an individual of words; developed by Charles 
Osgood. 

senile dementia Organic psychosis of old age in 
which the normal symptoms of aging (e.g., memory 
loss, disorientation) are severely exaggerated because 
of the physiological deterioration of the brain. 

sensation Subjective experience directly resulting 
from adequate stimulation of receptors in a sense 
organ. 

sense A specific class of subjective experience, 
produced by some form of environmental energy and 
mediated by cellular receptors in a specialized organ. 

sensing The process of making contact with the 
environment by operation of one of the specialized 
sense organs. 

sensorineural deafness See neural deafness. 

sensory adaptation Diminution in the sensory 
effects of a long-continued or frequently repeated 
stimulus. 

sensory reception Activation of a sense organ by 
some form of environmental energy change. 

sensory set Preparation for a response by concen- 
trating on perceiving the stimulus (signal) rather than 
making the response. 

separation anxiety Acute fear that infants may 
experience when parted from their mothers. 

serendipity An accidental discovery. 

serial anticipation A verbal-learning research tech- 
nique in which the subject is instructed to respond 
with the next item in a sequential list after he (or the 
experimenter) provides the preceding (stimulus) item. 

set Orientation or readiness for some kind of be- 
havior. 

sex-linked Referring to a body characteristic whose 

genetic determination is mediated by genes on the sex 
chromosomes. 

shadowing A special experimental technique in 
which a subject is required to attend to and repeat the 
auditory message being presented to one ear while a 
second, different message is being presented to the 


other ear. 
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shaping The operant conditioning procedure in 
which successively closer approximations to some 
desired behavior are obtained by withholding re- 
inforcement on each trial until the organism emits a 
satisfactory type of response. 

sharpening The tendency in memory to exaggerate 
prominent features, such as the size of a person’s ears 
of the funniness of a joke. 

short-term memory (STM) The holding in memory 
of information for a relatively brief period of time, 
after which forgetting will occur unless special efforts 
are made to retain the information, as by rehearsal, or 
it is passed into LTM. 

Sidman avoidance schedule Avoidance training 
procedure in which an organism must emit an instru- 
mental response (e.g., a bar press) at some set interval, 
usually in the absence of any signal, in order to 
prevent a noxious stimulus (e.g., electric shock). 

sign An object or stimulus that is a substitute for 
some other object or stimulus. 

sign stimulus A condition of an organism that serves 
as a cue for some fixed behavior of another organism 
that is characteristic of the species. 

signal detection A process in which the subject 
judges on each trial whether or not a target signal was 
present, embedded in the extraneous stimulation 
called “noise.” 

simple reaction time Time elapsing between the 
presentation of a stimulus and the making of a 
response when only one stimulus and one response 
are involved. 

sine wave A cyclical curve in a graph that represents 
the wave form of a pure tone (only the fundamental 
frequency included). 

Skaggs-Robinson hypothesis The proposition 
that the amount of interference in memory varies 
from low to high as the similarity between the 
originally learned and the subsequently learned 
(interfering) tasks increases. 

skepticism The holding back of conclusions until 
adequate data are available and the persistent ques- 
tioning of conclusions based upon inadequate data. 

Skinner box An operant-conditioning device in 
which some manipulandum (e.g., a bar) is provided 
whose operation produces reinforcers (¢.g., food 
pellets). 

social indicator A measure that is used as an in- 
dicant of the state of society with respect to some 
specific variable or problem (e.g., monies allocated 


to welfare or to the military); used in social evalua- 
tions and planning. 

social variable Condition in which some role is 
played by other organisms. 

sociology Study of the structure and function of 
groups of organisms. 

somatic cells Cells making up parts of the body 
other than the reproductory organs, and therefore 
containing diploid (paired) chromosomes. 

somatotonia Hypothesized temperament with em- 
phasis on bodily activities, correlated with mesomor- 
phic body type in Sheldon’s typology. 

somatotype Body characteristic, of a sort that is 
presumed to be characteristic of a large number of 
individuals. 

sorrow Any affective state in which some type and 
degree of sadness is experienced. 

spatial summation Cumulative neural activity re- 
sulting from multiple fibers firing at the same time. 

species-specific behavior A set form of behavior 
characteristic of the species. 

spike The action current accompanying a nervous 
impulse, represented by a sharp peak in the curve of 
negative electricity shown on recording instrument. 

spinal cord That part of the central nervous system 
consisting of nervefibers connecting the brain tothere- 
ceptors and effectors and lying next to the backbone. 

spiritistic phenomenon An event in which the 
influence of extraphysical forces is allegedly exerted. 

spontaneous recovery Return of some partial 
strength of a learned (conditioned) response that has 
been weakened by extinction, after a rest interval 
without further practice or reinforcement. 

standard deviation (SD, o) A statistical index of 
variability, computed as the square root of the mean 
of the squared differences from the mean of the 
distribution. 

standard score A converted score, based on a 
distribution with a mean of 0 and a standard devia- 
tion of 1. 

standardization Objective determination of relia- 
bility and validity of tests. 

Statistics The techniques whereby numerical data are 
described and analyzed to permit the making of 
inferences about their meaning. 

stereotype A fixed idea, typically based on little 
personal experience, which involves categories of 
people or organizations and which has undue in- 
fluence on attitudes and behaviors. 


stimulus error (Titchener) Responding toa stimulus 
in terms of the known properties of the stimulus 
rather than in terms of the physical energies per se. 

stimulus generalization The tendency of an or- 
ganism to make a response that has been conditioned 
to some particular stimulus in the presence of some 
new similar stimulus. 

storage Maintenance of information in long-term 
memory (LTM) for indefinitely long periods of time 
in the absence of further practice or rehearsal. 

stranger anxiety Fearful reactions of infants to 
unfamiliar people. 

stream of consciousness The continuous flow of 
subjective experiences that marks the normal con- 
scious state; a key concept of William James. 

stroboscope A device that presents a rapid progres- 
sion of different visual stimuli so as to simulate 
motion (e.g., the motion picture; see also phi phe- 
nomenon). 

Strong Vocational Interest Blank An occupational 
interest test in which the subject’s potential interest in 
multiple occupational categories can be assessed in 
terms of the degree to which his answers correlate 
with those provided by successful individuals in the 
various occupations. 

structuralism The school (system) of psychology that 
considered the analysis of experience to be the 
primary task of psychology, using the technique of 
introspection developed by W. Wundt and E. B. 
Titchener. 

subjective idealism The philosophic view that only 
subjective experiences really exist; a form of monism. 

sublimation (psychoanalytic) Redirecting of libidi- 
nal (sexual) energies to more socially desirable chan- 
nels. 

suggestibility Susceptibility to social influence. 

superego (psychoanalytic) A division of the per- 
sonality corresponding to what is commonly labeled 
as “conscience,” the internalized rules and regula- 
tions of society. 

symbol Something that can replace or represent 
another object or event. 

sympathetic nervous system A division of the 
autonomic nervous system that functions in emo- 
tional and other arousal (e.g. speeds up heart action) 
and is generally antagonistic in function to the 
parasympathetic division of the autonomic nervous 
system. 


Synapse The unidirectional junction between nerve 


cells; passage of the nerve impulse is always from 
axons to dendrites. 

synesthesia A perceptual phenomenon in which 
stimulation in one sensory modality is experienced in 
a different modality (e.g., hearing sounds as colors). 


tabetic Without the use of the normal afferent (feed- 
back) stimulation from the movement of the legs, 
owing to destruction of the posterior column of the 
spinal cord; this affliction is called tabes dorsalis or 
locomotor ataxia. 

tachistoscope A device designed to present visual 
materials for extremely brief time periods. 

tact Skinnerian (S-R) term for verbal behavior elic- 
ited by an environmental object or event. 

tactual Having to do with touch. 

taste bud A bottle-shaped structure located on the 
tongue containing receptors for gustatory sensation. 

taxis A forced movement of the body of an organism 
in response to some particular environmental stimu- 
lus. (Synonym: tropism.) 

teleological The property of ascribing causal efficacy 
(purposiveness) to factors in the absence of any clear 
demonstration that their influence really preceded the 
allegedly purposive behavior. 

teleology The view that behavior can be explained in 
terms of its ultimate utility. 

telepathy The direct influence of one mind on 
another, outside known sensory channels; popularly, 
“mind reading.” 

telephone theory A simple form of the frequency 
theory of hearing, assuming a direct correlation of 
mechanical and neural frequencies (as in a telephone 
transmitter); now generally believed to be inadequate. 

temperament The more or less chronic or consistent 
affective tone and emotional organization of an 
individual. 

temporal orientation Perspective with regard to 
time. e. 

temporal summation Cumulative neural activity 
resulting from the build-up of firing over time. 

tension system (Lewin) Motive which derives from 
an intention to carry out some act. 

texture gradient Ordered variation in the observed 
composition of objects as a function of varying 


distance. pi. 
Thematic Apperception Test (TAT) Projective 
ies told as response to 


personality test based on stori 
pictures. 
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theory A proposition relating variables within a 
circumscribed framework advanced to interpret data 
and serve as a basis for prediction of new data. 

thinking General term for the subjective processes in 
which representatives of real objects and events are 
mentally manipulated. 

thirst Primary motive for water intake. 

threshold That point at which a stimulus (absolute 
threshold) or a change in a stimulus (difference 
threshold) becomes perceptible, usually identified 
when 50 per cent of the subjects’ judgments are 
correct. (Synonym: limen.) 

timbre The peculiar tonal quality of a musical in- 
strument or other vibrating body which distinguishes 
its sound from other instruments with the same 
fundamental frequency; mainly caused by differential 
production of overtones. 

T-maze A simplified choice device, consisting of a 
short runway and a single arm with right or left 
choices permitted, used in learning research with 
animals, mainly laboratory rats. 

transduction The transfer of one type of energy into 
another, such as occurs in the sense organ (e.g., 
transfer of light energy to electrical energy in the 
eye). 

transformational grammar Theoretical linguistic 
framework for study of the ways in which sentence 
parts are changed as one speaks, in the absence of any 
formal or explicit set of rules. 

tropism A forced movement of the body of an 
organism in response to some particular environ- 
mental stimulus. (Synonym: taxis.) 

t-test A statistical test applied to the means of two 
distributions of scores in order to permit inferences as 
to the reliability of the obtained difference. 

two-way shuttle box Reversible training apparatus 
for research on aversive conditioning in which the 
subject is permitted to escape or avoid noxious 
stimulation by leaving one chamber for another, but 
must then return to the original chamber when the 
noxious stimulus occurs in the initially “safe” cham- 
ber. 


unconditionedstimulus(UCS) Stimulusinclassical 
conditioning that elicits the response (e.g., food 
placed on dog's tongue to produce salivation) so that 
it can be attached to a new (conditioned) stimulus 
(c.g., buzzer). 


unconscious (Freudian) Level of experiences not 
readily recalled, in which the id mainly operates. 


vacuum activity Instinctive responses emitted in 
absence of normal stimuli. 

validity (test) The degree to which a test really 
measures what it purports to measure. 

variable A condition or factor that is under study, 
preferably by manipulation, measurement, or control 
in an experiment. 

variance The square of a standard deviation. 

vertical ordinate The upright axis of a graph along 
which the dependent (measured) variable is usually 
plotted. 

vestibular sense The modality that enables one to 
maintain posture, with respect to gravity; located in 
the labyrinth of the inner ear. 

visceratonia Hypothesized temperament with em- 
phasis on bodily comforts correlated with endomor- 
phic body type in Sheldon’s typology. 

visual cliff Apparatus designed to study visual depth 
perception in young organisms, consisting of a clear 
plate of heavy glass under which there is variation in 
the distance between the floor and the glass. 

volition The state of self-initiation of behavior. 
(Synonym: will.) 

volleytheory A modified form of frequency theory of 
pitch perception in which it is assumed that different 
nerve fibers respond in coordinated manner to ac- 
count for the correlation assumed to occur between 
mechanical and neural frequencies. 


warm-up effect The improvement during the early 
part of a practice period which seems to consist 
primarily of the subject’s preparing for the responses 
required. 

Weber-Fechner law The assumption of a logarith- 
mic relationship between sensation and stimulus 
intensity. 

Weberfraction The ratio between the initial intensity 
of a physical stimulus and the amount of change 
required to produce a just noticeable difference (jnd) 
in sensation. 

willing Process of voluntary effort toward some goal. 

withdrawal Social indifference; a symptom of serious 
behavioral maladjustment when extreme. 


X-chromosome Long chromosome which when 
matched in the zygote with another long chromosome 
(forming an X) produces a female offspring. 


Y-chromosome Short chromosome which when 
matched in the zygote with a long chromosome 
(forming a Y) produces a male offspring. 


Zeigarnik effect ‘The superior recall of the names of 
uncompleted as compared with completed tasks; the 
most prominent demonstration of Lewin’s tension 
system construct. 

zero point The point at which a measured variable 
has no value. 

zygote The single-celled new organism conceived by 
union of the male sperm and the female egg. 
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Accommodation 

in depth perception, 157 
Acoustic reflex, 126 
Action potential, 18-19 
Active role of consciousness, 83-90 
Achievement 

measures of, 270 

as motive, 432-433 
Achievement motive, 548 
Achievement tests, 611-612 
Adaptation, 330 

in perceptual judgment, 169 
Addiction, drug, 449-450 
Adjective checklist, 608-609 
Adjustment 

behavioral, 13-15 

of organism, 12-14 
Adjustment inventory, 609-610 
Adolescence, 294-297 

socialization in, 319-321 
Adrenal glands, 25-26 
Adulthood, criteria of, 320 
Adult tests of IQ, 622-623 
Affection, 470 

in monkeys, 467-470 

nonsexual (human), 677 
Affective disorders, 655-656 

etiology, 655 

treatment, 655 
Affective tone of emotion, 457 
Affiliation 

group, 558 

motivation, 499-500 

as motive, 433-434 
Aftereffects, vision, 117 
Afterimages, 117 
Age and memory, 383-384 
Age norms, 286 
Aggression, 665-671 

and crime, 662-663 

response to frustration, 473-474 
Air crib, Skinner, 410 
Air hunger, 428 
Alcoholics Anonymous, 650 
Alcoholism, 450, 649-650, 651 
Algorithm, 228-229 n 
Ambigtkg tolerance, as scientific attitude, 47-48 
American sign language, 191-192 
Ames distorted room, 162-163 
Amnesia, 387 
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Amount of learning 
and retention, 365-366 
and transfer of training, 374-375 
Analysis of variance, 583-585 
Anatomy 
of ear, 121 
of eye, 111-112 
differences related to personality, 506 
Anger, 472-475 
Animal subjects, 54-55, 633 
compared to human, 192 
hearing, 129 
deprivation, 294-295 
language, 190-194 
learning research, 597-598 
naturalistic studies, 258-259 
perception, 171-172 
pretraining, 601 
punishment, 478 
thinking, 182-183 
vision, 119-120, 135 
Anna O. (patient of J. Breuer), 67-68 
Anorexia, 427 
Anthropomorphism, 53 
Anxiety, 480-481 
Anxiety reaction, 642-644 
Applied research, 677-678 
compared to pure, 680-681 
Applied science, 49-51 
psychology as, 11-12 
Approach-approach conflict, 445-446 
Approach-avoidance conflict, 446 
Aptitude tests, 611-612 
ARAS, 20, 144-145, 146 
and emotion, 487 
Associationism, 63-64 
Associative theory, problem solving, 226-228 
Astrology, 503-504 
Atmosphere effects related to problem solving, 223 
Attachment behavior, child-mother, 311-312 
Attention, 85, 138-151 
external determinants, 139-141 
internal determinants, 141-142 
and overt behavior, 149-151 
physiological basis, 143-145 
selective, 143 
training of, 142-143 


Attitudes, 198-201 


changing, 552-559 
contradictory, 205-211 


in decisions, 197 

scientific, 47-49 
Attraction, interpersonal, 559-563 
Attribution of responsibility, 560 

and aggression, 671-672 
Audience, 554-555 
Audiogram, 127-128 
Audition, 120-129 

physical correlates, 122-124 

in animals, 129 
Auditory shadowing, 144 
Auditory threshold, 127-129 
Authority, effect on thinking, 243-244 
Autokinetic effect, 154 

and social influence, 538 
Autonomic nervous system, 25 
Autonomous man, 404-405 
Aversive conditioning, 346-348 
Aversive reinforcement, in schools, 316-317 
Avoidance 

of aggression, 669-670 

of psychosomatic illness, 660-661 

training, 347 
Avoidance-avoidance conflict, 446-447 
Awareness, 93-95 

and verbal learning, 99-100 

and conditioning, 100 
Axon, 17 


Babbling, 300 
Bar graphs, 575, 576, 578 
Basic research, 49-50 
Behavior 

and awareness, 93-95 

covert, 8, 331 

effects of pheromones, 260-261 

fetal, 289-290 

group, 534-563 

and heredity, 259-264 

human, 264-278 

overt, 8, 331 

social, 638-642 

as subject matter, 8-9 
Behavioral correlates of IQ, 618 
Behavioral development of chick embryo, 257-258 
Behavior disorders, 515-527, 642-656 
Behavioral model, 516-517 
Behavioral plasticity in man, 309-310 
Behaviorism, 65-66 


and language development, 301 
theories of emotion, 486 
Behavior modification, 402-403, 525 
Behavior processes, 26-28 
Behavior sample, 611 
Behavior therapies, 524-525 
Beliefs, 198-199, 201-202 
contradictory, 205-211 
Bias, experimenter, 42 
Bilateral transfer of learning, 376 
Binet, A., 270, 613-614 
Binet-Simon scales, 613-614 
Binocular cues in vision, 155 
Biological factors 
in learning, 352-354 
in mature love, 675-676 
Biological motives, 423-430 
Biology, 586-596 
Birth order, 499-500 
“Black box,” man as, 401-403 
Black intelligence, 268, 273-278 
Blind spot, 112-113 
Body growth, 295-296 
Body language, 502 
Body senses, 133-134 
Body type, 496-498 
Brain, 20-24 
disorder, 651 
electrical stimulation of, 448-449 
mechanisms in thinking, 213 
Brainstorming, 230-231 
Brainwashing, 555-556 
Breuer, J., 67-68 
Brightness 
constancy, 152-153 
contrast, 116 
illusions, 164 
in vision, 114-116 


Cannon-Bard theory of emotion, 486-487 
Carr, H., 97-98 

Caste system (India), 276 

Cattell, R., 276 

Central organizing motive, 451-453 
Central tendency, 577-578 

Central theory of thought, 21 1-213 
Cerebrum, anatomy of, 21-24 

Character disorder, 647-648 

Chemicals, and memory, 388-389 


Chemical senses, 129-131 
Chemotherapy, 654 739 
Childhood, 294 
Child-rearing, 314-315 
Child study, approaches to, 284-288 
Children 
crying, 536 
exceptional, 618-622 
as subjects, 309 
Chimpanzees 
drug addiction, 449 
language, 191-193 
stick problem, 338 
Umweg problem, 339 
Chi-Square test, 585 
Choice reaction time, 150 
Chomsky, N., 266 
Circulatory system in psychosomatic illness, 658 
Clarity, vision, 156 
Classical conditioning, 333-336, 353-354 
Clever Hans, 242 
Client-centered therapy, 521-522 
Clinical procedures, 401-403 
Clinical psychology vs. experimental, 69-70 
Clinical validation, 68 
Closure, 166 
Cochlear microphonic potential, 127 
Coding in memory, 379 
Cognition 
in decisions, 196-197 
and emotion, 487-488 
as learning mechanism, 340-342 
and retention, 363 
Cognitive control, 442 
Cognitive development, 302-308 
Cognitive dissonance, 208-211 
Cognitive map, 228, 343 
Cognitive theory, 342-343 
problem solving, 227-228 
Collective harm trap, 639-641 
Color solid, 117 
Color vision, theories of, 117-118 
Color weakness in vision, 116-117, 120 
Color wheel, 116 
Communication 
in animals, 190-191 
and control of aggression, 671 
as factor in emotion, 471 
persuasive, 552-556 
Communicator, 552-553 
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Compensation, 509 
Competence, 282 
development of, 308 
as motive, 431-432 
Compliance, 541-542 
Computer-simulation problem solving, 228-229 
Computer program and random events, 409 
Concepts, 194-195 
Concrete operations, 306 
Conditioning 
aversive, 346-348 
classical, 333-336, 353-354 
emotional responses, 348 
instrumental, 333-336, 342-345 
motor response, 94 
and retention, 362 
without awareness, 100 
Conduction deafness, 125, 128 
Cones 
sensitivity, 115-116 
in vision, 111-112 
Confidence, as factor in emotion, 464 
Confirmation 
in science, 34-35 
of theories, 46 
Conflict of motives, 445-447 
Conformity 
social, 537-543 
in thinking, 195 
Conscience, 317-319 
Consciousness, 76-101 
active role, 83-90 
altered states, 98 
clarity of, 139 
fundamental processes, 79-81 
identified, 76-77 
levels of, 511 
neurophysiology of, 86-90 
passive role, 83-84, 91-96 
physicochemical aspects, 95-96 
Skinner, 407 
ultimate solutions, 96-97, 101 
Conservation, Piagetian, 306 
Consolidation 
and drugs, 395 
of memory, 371, 388-389 
Construct validity, 607-608 
Consummatory motive, 422, 439-441 
Contagion theory, 551 
Contemporary systems, 69-71 


Context, 166 
Contiguity theory, 343 
Contingency relationships, 581-583 
Control 
of aggression, 670-671 
of anger, 474-475 
cognitive, 442 
dual usage of term, 55-56 
emotional, 464-467 
of fear, 479-480 
and helplessness, 403-404 
learned (eating), 423-425 
passive, 42-43 
scientific principle of, 40-43 
societal (Skinner), 405-406 
two meanings of, 415 
Controlled variable, 40-43 
Convergence theory, 551 
Conversion hysteria, 644-645 
Correlation, 581-583 
Counseling psychologist, 530 
Counterconditioning, and fear, 479 
Covert behavior, 8, 331 
Creativity, 195, 232-234, 246 
in science, 33-34, 48 
Crime, 661-665 
victimless, 665 
Criterion validity, 606-607 
Critical period, 537 
language, 301 
Cross-sectional method, 286-288 
Crowd, 549-552 
Crowding, 535-536 
Crying (children), 536 
Cues, memory, 382-383 
Cultural heritage, 309-310, 442 
Cultural stimulation, 109 
Culture-free intelligence tests, 623 
Curiosity 
as motive, 430-431 
scientific, 48 
Cyclopean fish, 253-255 


Dark adaptation, 114-115 
Darwin, C., 231, 251, 587-592, 632 
Daydreaming, 235-236 
Deafness, 125-126, 128 
personality effects, 129 


Deception, as problem in experiments, 564 


Decibel, 123-124 
Decision-making, 196-211 
Decisions, 196-197 
occupational, 680-681 
Decoding, in memory, 379 
Defense mechanisms, 507-510 
Delayed reaction, 182-183 
Delusions, 206-208, 655-656 
depth of, 207 
Dementia praecox, 651-654 
Dendrites, 17 
Denial, 508 
Dependent variable, 40, 45 
graphed, 575 
Deprivation 
environmental (animal), 294 
maternal (animal), 311 
as motive, 443 
sensory, 145-146 
social, 536-537 
Depth of conviction, in poll results, 631 
Depth perception, 155-161 
Determinism, 408-410 
Development 
continuity of, 257-258 
emotional, 464-465 
of fear, 476-479 
language, 299-302 
Deviancy 
behavioral, 518-527 
sexual, 676-677 
Dewey, J., 93 


Digestive system in psychosomatic illness, 658 


Dignity of man, 405 
Discovery in science, 33-34 
Discrimination, 351-352 

of emotions, 465-467 

in learning, 375 
Displaced aggression, 473 
Displacement, 509 

as motive, 444 
Distraction, 142 
Distribution of practice, 366 
Disuse, and fear, 479-480 
DNA (deoxyribonucleic acid), 595 
Dominant genes, 594 
Double-alternation, 183 
Double consciousness, 96 
Dreams, 511 
Drive, 257, 419 


Drug addiction, 449-450, 649-650 
Drugs 
and memory, 389, 395 
tranquilizing, 657 


Ear, 121-130 
anatomy, 121 
Ebbinghaus, H., 599-600 
Ectoderm, 288 
EEG, 146 
in thinking, 213 
Effector, 17 
Effort, related to cognitive dissonance, 209 
Eidetic imagery, 385 
Einstein, A., 35 


Electrical stimulation of the brain (ESB), 21-22, 


448-449 

Electroconvulsive shock (ECS) 

and memory, 388-389 
Electromagnetic 

spectrum, 106 

energy, 114 
Embryo, 288-289 
Embryological development, 288-290 
Emergency reactions, 482-483 
Emergent norm theory, 551 
Emotion, 456-488 

characterized, 456-467 

classified, 464 

control, 456-488 

dimensions, 457-459 

effects of arousal, 463-464 

measurement, 484 

in seance, 241 

theories of, 486-488 

in thinking, 241, 243 

types, 459-464 

in words, 204-205 
Empathy, 85-86 
Empiricism, 36-37 
Encoding, 187 

sensory, 109 
Endoderm, 288 


Energy 
environmental, 106, 109 
physical, 108 
Enforced contact, 557 
Engineer, compared to scientist, 50-51 
Engram, 387-388 
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Environment, 13-15 
external, 14-15 
and heredity, 253-278 
Environmental energy, 106, 109 
Epigenetic theory, 262 
Equipotentiality, 388 
Escape training, 346-347 
Ethnocentricism, 317 
Ethology, 258-259, 280 
Eugenic intervention, 413-414 
Evaluative emotions, 461 
Evolutionary theory, 231, 251, 582-592 
Experience 
neurophysiology of, 100-101 
as subject matter, 8-9 
Experiment 
animal learning, 403-404 
heredity and environment, 255-256 
heredity mechanisms, 592-596 
phases in, 600-602 
as scientific method, 39-43 
Experimental psychology vs. clinical and humanistic, 
69-70 
Experimenter 
attitudes, 47-49 
bias, 42 
qualities of, 33-35 
Extinction, 349-350, 602 
Extrasensory perception (ESP), 83, 241-242 
Eye, anatomy of, 111-112 
Eye convergence, 155 
Eye movements, and visual acuity, 119 


Factor analysis, 582 

Factor theory, 513-514 

Fad, 543 

Faith healing, 645 

Familiarity, in perception, 140-141 
Family, 544 

Fantasy, 474 

Fashions, 543 

Fatalism and romantic love, 672 
Fatigue, 428 

Fear, 460-461, 475-482 
Feedback, in learning, 332-333 
Feeling, 80 

Feral children, 537 

Fetal behavior, 289-290 

Fetus, 289 


Field dependence, 500-501 
Field situations, 541 
Field theory, 66-67 
Figural instability, 153-154 
Figure-ground, 165-166 

reversibility, 154 
Fixation, 473 
Forgetting 

motivated, 386 

theories of, 370-371 
Formal operations, 306 
Fortune telling, 239-240 
Fraternal twins, 271-272 
Free association, 68, 402 
Free operant, 633-634 
Free recall, 337 
Freedom, and cognitive dissonance, 210 
Frequency distribution, 575-577 
Frequency theory of audition, 126, 127 
Freud, S., 28, 67-68, 437, 506-512 

as scientist, 35 

compared to Piaget, 307 

conversion hysteria, 644-645 
Frustration, 472-474 

contrasting definitions of, 51-52 
Frustration-aggression hypothesis, 666-667 
Functional autonomy, 443-444 
Functional fixedness, 225-226 
Functional psychosis, 520, 651-656 
Functionalism, 64-65 
Fundamental frequency of sound, 123, 125 
Future shock, 413-414 


Galton, Francis 

imagery, 184 

word association tests, 188-190 
Games in research on social behavior, 640-641 
General adaptation syndrome, 656-657 
Generalization, 350-351 

and transfer, 392 
Genes, 255, 263, 594-595 
Genetic differences 

in intelligence, 268-269 

in personality, 496-498 
Genetic intervention, 413-414 
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